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My dbar L0RD5 

Ik availing myself of your Lordship^s permisaion to 
dedicate to you the ensuing volume, I am deeirous briefly 
to refer to the grounds on which I made the request, more 
especially because I feel assured that it is in the very same 
spirit that that request has been complied with. 

The right use and just value of physical science in con- 
nexion with the evidences and illustration of religious 
truth, are topics always demanding serious attention, but 
more especially in an age like the present, abounding with 
false pretensions on the one hand-, and opposing prejudices 
on the other. Amid such errors and perversions it is 
a matter of particular satisfaction when the advocates of 
reason and truth find their efforts approved and encouraged 
by those whose situation in the Church silences all cavils ; 
and in no instance is this more gratifying than when those 
who are now in the position to confer that sanction have 
themselves previously been labourers in the diffusion and 

enlargement of the knowledge of nature. 
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IV DEDICATION. 

Your Lordflhip^s sentiments on this important subject 
have been sufficiently evinced, were it only by the part you 
have taken in that vast Association of British Science which 
is now yearly exciting so general and powerful an interest 
in physical pursuits, and by the zeal with which you have 
there upheld the religious application of true philosophy, 
— and asserted the revelation of God in the volume of 
nature as our best guide to the manifestation of Him in the 
pages of inspiration. 

It was from such considerations, that, being engaged in a 
work having the same great object in view, I was naturally 
led to look to your Lordship'^s name as that which above all 
others would be most appropriately prefixed to it, and most 
powerfully assist in promoting the important end to which 
it is designed to be subservient. 

I remain. 
With the greatcR^ .^ceem and respect. 
My dep' ijord. 

Most sincerely your's, 

BADEN POWELL. 

OXFOEB, 

December 13, 1837. 
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PREFACE. 



Within a few years past, an extraordinaiy interest 
has been evinced, and an unusual supply of works 
produced on subjects relating to the application of 
Physical Science to Natural Theology ; its connexion 
with revelation, and the influence which physical 
truths have in guiding us even in the interpretation 
of Scripture. The train of writers called forth by 
the Bridgewater bequest ; the reproduction of Paley's 
work, illustrated and prefaced from the resources of 
a period of advanced knowledge ; and the various 
other publications to which these directly or indi- 
rectly have given rise, have together furnished a 
body of facts and arguments in which it might be 
supposed every topic would have been exhausted, 
and nothing left to be desired in the analysis of 
those evidences on which the fundamental truths of 
all religion are established. If we look more 
closely into the nature of the discussion, we however 
perceive that this is far from being the case. With 
the majority of writers on natural theology, the 
mere accumulation of paHicular instances of design 
from different parts of the natural world, has been 
almost the sole object of attention ; now though it 
cannot be denied that they have thus most advan-* 
tageously brought the resources of all branches of 
science to bear on the question, yet (to whatever 
source it may be traced), a great deficiency appears 
to exist to the exact analysis of principles^ and the 
philosophy of the argument ; of which it must be 



confessed we meet with frequent instances even 
among writera of high eminence. The cultiyators 
of physical science, perhaps, have not been gene- 
rally disposed or qualified to enter upon logical dis- 
tinctions ; while the theological and metaphydeal 
inquirers have too commonly been bat little versed 
in physical evidence, and have thus fiuled to appre- 
ciate and enforce the extent and importance of the 
great argument from the order and arrangement of 
physical laws and causes. 

To bring united resources of both kinds to bear 
on the subject has been the professed olg'ect of some 
of the recent publications alluded to. Among these 
the Brid^ewaier Treatise of Mr. Whewell, the I>is~ 
course of Lord Brougham, and the Frtyment of 
Mr. Babbage, stand conspicuous, especially when 
the first is taken in connexion with some passages 
in the History of the Inductive Sciences by the same 
author ; and the second, with the Naturai Thedog^ 
of Dr. Turton. 

Another writer, also, has recently discussed the 
evidences of natural theology ; but with widely dif- 
ferent views from any of those just referred to ; and 
to whose treatise (as it has obtained a considerable 
share of commendation in certain qtiarters,) I must 
briefly allude, viz., a work entitled, The whole Doc- 
trine ^ Final Comes, &c., by the Bev. W. J. Irons, 
of Queen's College, Oxford. London, 1836. 

~ " " fr, upon professedly philosophical prin- 
)y an elaborate metaphysicid argoment, 
Icen to maintain that a strietly natural 
[ically deduced from the phenomena of 
ibsolutely unattainable. 
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This position he seeks to maintain for the express 
object of showing the necessity and all-sufficiency 
of revelation. He pursues the argument by enter^ 
ing largely into the discussion of the nature of causeSf 
examining the opinions, both ancient and modern, 
on the subject ; and after considering the nature of 
final causes, he at length endeavours to show (upon 
his previous notion of causes in general,) that the 
argument from final causes is altogether iallacious 
and illusory. Hence he proceeds to contend for 
revelation as the only source of our knowledge, 
even of the existence of a Deity. A work of such 
pretensions, supported by at least the appearance of 
extensive research and erudition, has naturally de- 
manded attention. The greater part of these pages 
was written before I had seen Mr. Irons's publica* 
tion. However, some parts, as they then stood, I 
found related so closely to certain portions of that 
author's argument, that they were already sufficient 
to explain the grounds of my entire dissent from 
him. In a few places, as they fell in with the line 
of my observations, I have since introduced some 
remarks which will be found to bear on other points 
of his reasoning. 

I must here also add a passing reference to 
Mr. Babbage's " fragment," The Ninth Bridgeioater 
Treatise. To some of the philosophical views deve* 
loped and illustrated in it, I shall have occasion to 
refer particularly in the course of the ensuing pages ; 
at present, I merely wish to express my conviction 
of its general value, especially as suggesting rich 
materials for thought, to every reader capable of 
turning them to account. I am the more induced 
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to offer this remark, because I am aware that the 
originality and novelty of the illustrations derived 
from an abstruse branch of science have not been 
generally appreciated ; and somewhat of singularity 
in the whole manner and appearance of the volume, 
has tended, perhaps, to indispose some readers from 
doing justice to its real excellencies, and even to 
doubt its tendency. 

To return to the general subject: Upon long con- 
tinued consideration, it has appeared to me that much 
was still wanting to its complete and satisfactory elu- 
cidation, and that several important points relative 
to the analysis of the argument and nature of the rea- 
soning, remained untouched, or very imperfectly ex- 
plained, even by those who have professedly entered 
more largely upon a discussion of principles. If then 
the argument has seemed to me to call for such 
further extension and explanation as in the ensuing 
pages it is my endeavour to supply, it has been with 
the fullest appreciation of the numerous excellencies 
of the writers alluded to that I have engaged in the 
attempt to supply some of the deficiencies. On points 
where I feel obliged to differ from them, I have in 
general avoided specific controversy or criticism, and 
have usually stated my own views and arguments 
simply as they arose out of the course of the main 
discussion, accompanied by a reference which would 
sufficiently lead those readers who might be interested 
in it to the comparison of what I have advanced 
with the views, more or less opposite, of the writers 
referred to. 

My main object is to examine the connexion and 
relation between the several great branches of the 
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inquiry ; — ^between physical science and natural theo- 
logy, as also between this and revealed religion; 
each in succession furnishing the necessary basis of 
evidence to the next ; and again, the independence 
of each with respect to the succeeding, as essential 
to the order and force of the reasoning, whilst they 
yet maintain a close connection with, and reaction 
upon each other. 

Thus, from the very nature of the case it will be 
apparent to what extent the present publication can 
have any claims to novelty in its topics. Among the 
various writers on kindred subjects I have met with 
none taking precisely the same line, or embracing 
exactly the same range of subject as that which is 
proposed to be pursued in the ensuing treatise. Yet 
almost every one of the different branches of my 
subject has been more or less discussed by some of 
the authors alluded to. In many cases my state* 
ments are, in fact, no more than an elementary 
exposition of a particular branch of the subject often 
treated before by others. Yet I conceive I have 
best consulted perspicuity and brevity in laying down 
the principles, as if delivering what was new to the 
reader, without formally referring him to authors 
who have treated of it before. 

It may perhaps be right to state, that a great part 
of the argument in the fourth section runs nearly 
parallel with that of a discourse which I some time 
since published, intitled, Hevelaiion and Science; 
Oxford, 1833. Also the introductory portion of the 
first section is a reprint (with a few alterations,) of 
a paper which I contributed to some early numbers 
of the Magazine of Popular Science^ vol. i. 1836. 
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In the details of examples adduced from different 
branches of physical science, I have endeavoured, as 
far as possible, to avoid technicalities, or at least to 
explain the scientific terms referred to, in the most 
popular form of illustration of which they appeared 
susceptible. Indeed throughout in the exposition of 
the argument, it has all along been made an object 
to elucidate the principles in the most perspicuous 
manner which the nature of the subject would 
admit, and to carry on the discussion in such a form 
as would be suitable to the general reader. 

One further remark must be added. In some of 
the late critical discussions on natural theology, 
great stress has been laid (as appears to me very 
unfairly,) on the omissions of certain writers. No 
author ought fairly to be subject to animadversion 
for not discussing what the peculiar line of argument 
he has selected does not lead him to discuss. I am 
therefore particularly desirous of stating that the 
present work has no pretensions whatever to include 
a complete or systematic treatise on natural theology. 
Its outline embraces only certain particular questions 
connected with that science ; of a nature, indeed, 
preliminary and general in one part, and in another 
supplementary and discursive; but in neither instance 
having any claim to be regarded as treating evert/ 
point belonging to the subject. In a word, I wish 
to be judged of, not by what I do not say, but by 
what I do. 
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INTRODUCTION. 



The study of natural theology cannot be pursued 
alone, and disjoined from other branches of inquiry. 
It has a close connexion with the study of phy- 
sical science on the one hand, and with that of 
revelation on the other. Whether we dwell upon 
the nature of the evidences, or upon the truths 
established, this connexion is equally intimate. The 
stability of natural theology rests upon the demon- 
strations of physical truth : and upon the assurance 
of the great doctrines of natural theology must all 
proof, and even all notion, of a revelation be essen- 
tially founded. This intimate connexion and depen-^ 
dence, however, is by no means generally understood, 
often questioned, and not unfrequently even dis- 
paraged and denied. 

In the discussion of the truths of natural theology 
much difficulty has arisen in sonae minds, and much 
misapprehension of the whole nature of the argu- 
ment. The order and chain of proof, indeed, seems 
to require but little consideration to render it evident. 
Yet it is very generally misconceived. That prolific 
source of mistake, the ambiguity of terms, operates 
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2 INTRODUCTION. 

very widely in introducing confusion of thought into 
all portions of the inquiry. The nature of the proof 
on which the " theories," as they are often termed, 
of natural philosophy depend — ^the distinction be« 
tween indmiwe conclusions and hypotheses — ^the 
relative use and importance of the two — and the 
consequent nature and security of the basis on which 
natural theology rests, — are all points on which there 
seems to me great need of attempts at a better 
elucidation than is commonly afforded. And in 
immediate connexion with these topics^ the relation 
in which the scripture stands to philosophy^ (especi- 
ally where its expressions may be opposed to the 
conclusions of science,) is a point most pre-eminently 
requiring to be better explained. 

By all thinking inquirers, indeed^ the importance 
of the study of nature as subservient to the great 
argument of nattiral theology, is generally admitted ; 
and the evidences which it affords are for the most 
part such as address themselves powerfully to the 
conviction even of the least instructed inquirer. And 
it is not one of the least weighty considerations !n 
favour of the same great inferences, that their evi- 
dences are of a nature in some way appreciable by 
minds of all dassefif and constitutions, and of all 
degrees of cultivation^ The most cursory torvey of 
nature inspires reflections of the same high tendency 
in the most illiterate, as the profoundest investigation 
does in the most philosophical. And the more closely 
and accurately the phenomena are scrutinized and 
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reduced under general laws, the more powerful is the 
weight of the evidence, to every intellect prepared to 
profit by such inquiry. To supply all the detail of 
such proofs, drawn from the innumerable particular 
cases evincing design and arrangement in the rnate^ 
rial world, has been the object of the labours of a 
long and distinguished series of writers. 

But however manifest may be the particular proofs 
which reflection deduces from the observed order of 
nature, — however clear the varied features of the 
view presented to our contemplation by a closer 
survey, yet no small degree of confusion and per- 
plexity often prevails, as to the distinct grounds and 
order of the reasoning. 

And however elaborately followed up the details 
may have been, much still seems requisite in eluci- 
dation of the great principles of the inquiry. And 
in a searching and inquiring age, it becomes more 
peculiarly needful to analyze the nature of our 
evidence ; and to be able, with that confidence which 
belongs to a good and just cause, to meet any scru- 
tiny, and to challenge any ftdr inquiry, into the 
grounds of our convictions; for which we can be 
duly prepared only by going fearlessly into the more 
precise examination of the actual principles which 
are involved in the reasoning. 

It has been well observed by Dr. Turton, " Natural 

theology is, in fitct, natural philosophy — 

physical science in its utmost extent — studied with 
especial attention to the marks of design, which 
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4 INTRODdCTIOK. 

are in succession furnished by the objects of inquiry*." 
It has also been emphatically and eloquently said, by 
another writer of the present day, " The study of 
natural philosophy and natural theology, if rightly 
pursued, are one ; and true science but a perpetual 
worship of God in the firmament of his powerf .'* 

Now the object of the ensuing discussion is precisely 
to show how and whj/^ this is the case ; in what sense^ 
and on what grounds^ the identity of the two can be 
maintained. And by carefully analyzing the nature 
of our impressions and convictions, to render more 
secure the steps by which we ascend to these sublime 
truths; and to expose more fully the errors and 
inconsistences by which such advance is too often 
impeded, the proper relation and dependence of 
the several parts and stages of the inquiry dis- 
turbed, and the connexion and force of the whole 
broken and destroyed. 

The importance and precise office of physical 
science in the support of Divine truth, altogether, 
has been too commonly overlooked, or misunder- 
stood ; and often so totally misconceived as to give 
rise to the most unhappy prejudices and lamentable 
hostility against it. 

According to views of the subject, not only popu- 
larly received, but even supported by the sanction of 
religious authority, the entire order and tendency of 
the inquiry seems to be wholly mistaken and inverted. 

* Natural Theology^ p. 3.0. 

t Magazine of Popular Science^ vol. i. p. 41. 
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Natural philosophy is considered to engage the mind 
in the study of what are termed " second causes:** such 
inquiries are supposed to have a direct tendency to 
withdraw the thoughts from the " iSrst cause.'* It 
is, therefore, the business of natural theology to 
remedy thia evil : though even natural theology is 
incompetent entirely to produce the desired effect ; 
and the authority of Revelation must be called in to 
check the vain inquiries of reason ; which, indeed, it 
is generally safer and better to avoid, and condemn 
altogether. 

Such is the confusion of ideas very commonly 
prevalent ; and which it is even considered impious 
to attempt to expose ! 

Yet, at the hazard of offending all such prejudices, 
I shall proceed to an unshrinking examination of 
the real order and connexion of the evidences of 
physical science, natural theology, and Revelation, 
as mutually dependent upon and affecting each other. 

That illit^^te fanatics should inveigh with all the 
bitterness of sincere bigotry against the cultivation 
of science, is less a matter of surprise than of pity. 
But to find a similar course pursued by those who 
are the professed disciples of a purer and more 
rational creed, must be a subject of deep regret to 
every firiend of truth. To find sentiments derogatory 
to the use of reason and the cultivation of the intel-: 
lect, coming from thogfe^ who, by learning, station, 
and character, ought to be the friends and advocates 
of all sound and rational acquirements ; to hear the 
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condemnation of physical research, as beset with 
danger to religion, from those who ought to know its 
value as the sole basis of natural theology, must, 
under any circumstances, be regretted, not only by 
the advocates of science as such, but above all, by 
the real friends of religion. 

To that unfortunate deficiency in our systems of 
public education, by which physical science is prac- 
tically excluded, or, at best, degraded to a very 
secondary rank, we must ascribe the deplorably low 
views of its nature and value which pervade the 
writings of many, who. In other respects, are among 
the brightest ornaments of the Church and the Uni- 
versities. They are perpetually representing these 
pursuits m solely concerned with the dominion of 
man over the material elements, and solely applied, 
or applicable, to the arts of life. Thus incompetent 
to appreciate the high intellectual and moral influ- 
ence of a devotion to the study of nature, they are 
sometimes led, not only to deny such influence, but 
even to accuse these pursuits of a tendency opposed 
to all religious impressions. 

No effectual remedy for such a state of things will 
probably be found until physical science shall be 
duly recognised as an essential branch of a liberal 
education, especially in the Universities. So long as 
the public in general are unable to judge of scientific 
pretensions, philosophy will be degraded by the pre- 
tensions of quackery : and this will give a colour to 
the accusations of bigotry • the public mind will be 
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imposed upon by the misrepresentations of crafty 
Jesuitism, or the declamations of blind fia.naticism. 
To expose such mischievous errors is one main 
object of the ensuing pages. 

But it is to be hoped that this state of things may 
not continue. It is to be hoped on every account, 
for the sake of society itself, as well as of science ; 
for the sake of the general intellectual improvement 
of mankind, as well as of the encouragement of 
research ; and above all, for the sake of the moral 
and religious influence which true science never can 
fail to secure as affording the sole rational foundation 
of natural theology, and by consequence of all further 
religious truth. 

And if, as indeed there seems abundant promise 
may before long be the case, the course of public 
opinion shall take a direction in accordance with the 
just claims of physical science, how infinitely more 
pernicious will it be that this absurd and unhappy 
hostility should be cherished and kept up, on the 
part of those who ought to be the ministers and 
disseminators of truth. 

To expose, then, such mischievous errors as those 
just adverted to, to explain the real bearing of phy- 
sical science, and vindicate its essential services to 
natural theology, and in its consequences to revealed 
religion also, forms a main object of my discussion. 
The attainment of this object requires a closer exami- 
nation into some of the first principles of the subject, 
to which too little attention has hitherto been paid, 
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and this brings us into close connexion with the 
essential nature of the great rules of induction, as 
established and explained by their illustrious pro- 
pounder : and more especially as contrasted with the 
sources of false philosophy, and erroneous theory, 
which he has happily designated and classified under 
the name of " Idola ;" (the false divinities which the 
mind is apt to raise as the objects of its worship, and 
at whose shrine truth is often sacrificed ;) — a portion 
of his argument, which is found more full of valuable 
instruction, the more extensively it is examined and 
applied. 



THE 



EVIDENCE AND NATURE 



OP 



PHYSICAL TRUTH. 



I. EVIDENCE OF PHYSICAL TRUTH, 
THE INDUCTIVE METHOD. 

II. NATURE OF PHYSICAL TRUTH. 
CAUSE AND EFFECT, 



SECTION I. 

EVIDENCE OF PHYSICAL TRUTH. 
THE INDUCTIVE METHOD. 



" There is a certain analogy, constancy, and uniformity, in the pheno- 
mena or a^>eapances of nature, which are a foundaticm for general rules ; 
and these are a grammar for the understanding of nature^ or that series 
of effects in the visible world, whereby we are enabled to foresee what 
will come to pass in the natural course of things." 

Bishop BEaKELT, (iS^tm, p. 120.) 

'* Usque adoo natura, una eadem semper atque multiplex, disparibus 
etiam formis, effectus pares, admirabili quadam varietatum simplicitate, 
conciliat.** Scarpa. 



Introduction. 



The Inductive Philosophy stands forth b» the dis- 
tinguishing boast of modem intellectual advance- 
ment, and the prolific source of innumerable advan- 
tages, — ^mental, moral, and physical. It has opened 
the path now universally recognised as alone leading 
to the correct interpretation of nature ; of that 
stupendous order of varied existence, and incessant 
activity of causation, with which we are surrounded 
and filled. It is justly characterized as a method 
framed in conformity to experience; and stands 
essentially opposed to those artificial systems of 
former ages, which were but the vain chimeras of 
minds bewildered in the obscurities of verbal mysti- 
cism, or deluded by the conceits of gratuitous hypo- 
thesis ; systems which cramped all energy of thought 
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and invention, and fettered all freedom of opinion 
and discussion. By a combination of vague and 
unmeaning abstractions, involved in a pedantic jar- 
gon of empty terms, the scholastic disputants 
thought to settle the order of natural causes, and 
determine what must be the character of physical 
laws. From a few abstract, and those hardly intel- 
ligible, arbitrary positions, they affected to advance, 
by the mere subtilty of their reasoning powers, to a 
comprehension of the entire system of the material 
universe. 

But the appeal to experiment and observation, 
and the high and pure physical philosophy inculcated 
by Bacon, and practically followed up by Galileo, 
Newton, and their successors, soon established the 
dominion of principles, at once more correct and 
rational^ and better suited to the limited range of 
the human faculties. By the humble unpretending 
path of the inductive method, all the great triumphs 
of physical discovery have been achieved ; by a 
steady adherence to its principles, can we alone 
expect the further extension of natural knowledge ; 
and so long as they are adhered to, we can assign 
no limit to the progressive advance which may be 
made. And minds duly impressed with the sub- 
limity of those inquiries which the contemplation of 
the universe suggests, will easily recognise the truth 
and value of this method. They perceive, in the refe- 
rence to observation and experience, an appeal to the 
sole authority of nature : they would interrogate her 
in her own language, and in the replies to those inter- 
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rogatories, afforded by experimental results, acknow- 
ledge the only real testimony to physical truth; 
the only means by which the laws of the material 
world can be successfully elicited and established ; 
and by which simplicity and order are educed out of 
the yast mass and (as might appear) inextricable 
complexity of accumulated phenomena. 

The claims of the Inductive Philosophy are in- 
deed now generally allowed, and its praises held 
forth ; still, not unfrequently, even its advocates and 
encomiasts entertain very indistinct notions of the 
real nature of the system they support, and it be- 
comes the more necessary to examine carefully tiie 
nature of the reasoning^ and the general grounds of 
the evidence^ by which experimental laws, and physi- 
cal truths, are substantiated ; and this, in fact, is 
what is meant by the expressions so commonly used, 
" the inductive method," " the inductive logic," 
" experimental evidence," and the like. The object 
of the present section is to analyze their meaning, 
and endeavour to exemplify and elucidate the nature 
of our convictions and inferences, in these branches 
of knowledge; the degree of certainty of which 
they are susceptible ; and the sources of failure and 
error to which we are most exposed in the prosecu- 
tion of physical inquiry, without some well-grounded 
principles of this kind as our guide. And without 
restricting ourselves to too formal and technical a 
method, to examine briefly the real nature of the 
inductive process : and to illustrate, by familiar ex- 
amples, wherein the most essential and characteristic 
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features of inductive evidence consist, as distingnished 
on the one band from the mere evidence of our 
sensei, and on the other from demonstration. 

Meaning and Natwe of Induction. 
At the present day, so common is the use of the 
term " Inductive Philosophy," that, it may be pre- 
sumed, there are few persons who have not at least 
some apprehension of the sort of investigation 
which it is used to designate. 

In its more general signification, this term is 
employed to describe the entire method of modem 
physical science, as peculiarly cbaracterized by rett- 
ing on the appeal to experiment and observation 
alone; and as contra-distinguished from the scho- 
lastic systems, which proposed to reason downwards 
from abstract principles to natural laws and pheno- 
mena : the inductive, on the contrary, ascends from 
observed phenomena to general laws and abstract 
principles. 

In its more limited sense, however, " induction" 

is understood to signify the process of inferring and 

collecting general results, general facts, or *' laws," 

from a number of particular instances, carefully 

established on actual experimental evidence. It is 

the nature of the process, thus designated, and the 

;s on which it is conducted, that we propose 

lin and comment upon. 

it is clear that the first step in such a pro- 

st be the collection and classification of a 

of particular phenomena : the careful exa* 
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mination of a number of indiyidual cases, in order 
to discoter some common property or circumstance 
in which they all agree, amid many others in which 
they differ*. 

Does then the process consist merely in this, that 
we examine eoety inditidual of a class, or number of 
objects before us, and, finding each one to possess a 
particular property, aMrm that as a common pro-* 
perty of the class ? This, certainly, would imply no 
exercise of reasoning, and would hardly be worthy 
the name of induction. We should be merely 
affirming a proposition for whose truth we had the 
direct evidence of our Senses^ Yet perhaps among 
cases eten of this Sort, there may exist mucb differ^ 
ence as to the extent and labour of the research we 
may have to go through, in detecting the one pro^ 
perty, which is common to all the individual cases, 
and constitutes the characteristic by which we give 
them a common classification and a generic name4 
The point in which all the examined instances agree, 
may, indeed, be manifest at first sight. But, again, 
it may be far otherwise ; and though we have all the 
cases before us, (especially if they be numerous,) it 
may yet require no small labour and skill to succeed 
in tracing out what the property or circumstance is 
in which they all agree, amidst a variety of others 
in which they differ. The first case requires nothing 
further than the bare inspection of the instances. 

* This " bringing in," as it were, of fresh testimony, and cor- 
roborating witnesses, was probably the original ideft of ^' induc- 
tio, or hraytayr). 
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The latter may call forth . mmh di^criimiMitive 8kiU. 
The former is the work of the. mere coUeetor: the 
latter may involve that of the philoac^en But in 
any case other than the most immediately obvious, 
there is this to be remarked ; and it is deserving f^ 
particular attention : it is almost certain that, in the 
first instance, the mind will conjecturally fix upon 
some property, which is imagined (whether correctly 
or not) most likely to be the common one soug}it» 
long before a complete examination of all the iqdi- 
viduals has taken place*. 

Let us suppose, on the other hand, that we have 
noi aU the individual facts before us. We observe 
a certain number of them, and finding them agree 
in some property, we are almost invariably prone at 
once to infer, that all the rest possess it likewise. 
We infer more than we see. There is certainly a 
strong natural tendency in the human mind (even 
upon very slight apparent grounds) to advance £rom 
individual facts to general conclusions, — ^to hazard 
inferences from the known to the unknown. 

Grounds of Indtcctive Condtmon. 

We have then next to inquire with what reason- 
able confidence can we make such inference ? For 
instance, suppose that feeling a number of balls in a 
bag, we take out a few, and, finding them white, 
infer that all the balls in the bag are white : is this 
a legitimate induction ? Is it correct reasoning ; is 

* See Sir John Herschel's Introductory Discourse on Natural 
Philosophy^ p. 165. 
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it not rather a most groundless presumption ? Yet 
it may be asked, does it not possess all the charac* 
teristics of induction, as they have been laid down 
by some logical writers? For wherein does the 
case we have supposed, differ from their commonly 
cited example : *^ This, that, and the other loadstone, 
attracts iron,—- therefore all loadstones do?'' Or 
why is not the former of these instances as good 
reasoning as the latter ? 

In the case of the balls, we cannot assign or 
imagine any reason why one should be white because 
others are so; any supposable connexion between 
the circumstance of the balls being together in the 
bag, and their colour. There is no tendency to 
fency or expect it. On the other hand, in the 
case of the loadstone, having observed the effect, 
in a few instances, we feel a natural tendency to 
imagine that the same magnetic property subsists 
whenever we perceive the same external charac^ 
teristics. We cannot avoid being persuaded that 
there is a connexion between that particular dark<« 
ness of colour, weight, hardness, texture, &c., by 
which we recognise the mineral, and a magnetic 
power, though we may be at a loss to explain or 
assign the ground for it. 

Yet the only thing which seems at all to warrant 
the induction from a limited number of instances, 
is the reasonableness of such an intuitive persuasion. 
When, therefore, we have only a limited number of 
instances, which we can examine (and such is the 

c 
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caBa» in fiACt, in almodt all physical inquiries,) no 
indoctive inferences can properly be made, unless 
we feel assured of some probable ground for expects 
ing a common connexion to subsist between the 
individual cases. Can we, then, succeed in tracing 
any probable principle to which the existence of 
such a persuasion may be traced ?~-Can we analyse 
it up to any rational ground of belief? This is a 
most important point of our inquiry ; and to it our 
attention must next be directed. (See Note A.) 

Belief in the Uniformity of Nature. 

Now there is one grand, fundamental principle, 
without which no induction of laws from particular 
instances, no generalizations of individual truths, no 
regular or systematic study of nature, could ever 
proceed : and this is our conviction of a permanence 
and uniformity in the order of natural things : our 
belief that that which has happened in succession 
for days and years past, will, imder the same circum* 
stances, continue to happen for time to come : our 
persuasion that what so takes place in one instance, 
in one place, will and does take place, under the 
same conditions, in all other instances, and in all 
other places. We suppose, that is, that nature is so 
constituted^ that there exists some principle of unde~ 
viating regularity in the connexion of qualities and 
properties, of causes and effects, even though we 
should fail in always tracing it. 
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This belief undoubtedly eicists and operates in 
very different degrees in different minds. But a 
share of it, at least, is so universal, that some meta- 
physicians have been disposed to regard it as consti- 
toting one of the inherent principles of our nature*. 
ThvLB, the most ignorant person infers that the sun 
will rise to-morrow, and for succeeding days and 
years, because he has so regularly witnessed it 
before ; and that a stone fells to the ground as con-* 
stantly in America as in Europe. 

In the limited form in which we commonly notice 
the operation of this sort of intuitive persuasion, it 
certainly does not amount to anything like a philo- 
sophical conviction of the uniformity of natural 
causes. It is, doubtless, restricted to certain iso- 
lated classes of fects, which in all their circumstances 
are constantly felling under the observation. In 
those limited instances, the individual, perhaps, 
relies on their recurrence from mere habit, which 
probably does not produce in his mind any general 
belief that other events beyond the limits of his 
observation are regulated by any like constant uni- 
formity. Nor when the idea is suggested is he able 
to perceive the force of the inference from analogy ; 
but, probably, imagines all things beyond the pre- 
cise extent of his observation to be destitute of any 
determinate order, and the course of events in 

* Reid and Turgot consider it an ultimate principle ol tbe 
human mind. Reid calls it specifically " The inductive prin- 
ciple."— /n^tiiry into Human Mind^ ch. vi. § 24. 

C 2 
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general, either under the dominion of arbitiary 
agency, or abandoned to chance or blind destiny. 

In proportion, however, as the mind is more cui* 
tivated, and man accustomed to reflect and reaaon 
on the objects continually presented to his senses, 
he is naturally, and even unconsciously, led to en- 
large his persuasion of the general recurrence of 
natural phenomena, in the same order in whidi he 
has several times witnessed it This persuasion 
easily extends itself to a great variety of particular 
instances, in which its correctness is soon verified 
by observation. The same habitual judgment thus 
gains strength by every hour's experience. The 
confidence with which the mind calculates, as it 
were, upon the permanence of a certain order in 
physical events, increases with rapidly-accumulating 
force; and the improvement of the faculties by 
study, and the enlargement of our stores of infor- 
mation from wider observation of physical facts, 
soon begins to induce the habit of extending our 
persuasion of the uniformity of natural causes, be- 
yond the mere bounds of familiar phenomena, to 
those which are placed out of our immediate exa* 
mination, but which we come naturally to imagine 
must be regul$ited by a like constancy. 

Founded, then, on the natural constitution of the 
human mind, confirmed by daily experience, and 
verified by every advance in the accurate study both 
of mental and material phenomena^ the belief in 
the exietemce of this uniformity becomes, in fact, 
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the basigr of aU aequiBition of kaowledge, and 
enables^ os^ Mdthout hesitation^ to advance in our 
eonelufiions from the known to the unknowni from 
truths actually before us and within our reaoh» to 
-those which may be hidden from U8» or beyond the 
limits of sensible experience. 

The belief in the uniformity and permanence of 
natural order, combined with, and perhaps depen« 
dent on, the tendency of the human mind to gene-* 
raiize its observations, unite to supply, as it were, 
at once the first impulse and primary elements of 
philosophic investigation. But it is further neces- 
sary that much care and skill be employed in the 
direction and use of them before they can produce 
any substantial results. We have then further to 
inquire how this is to be done ; and we shall find 
that the models by which we must be guided, are to 
be found in the careful and extended study of 
already established natural relations. 

Antecedent Probability in Induction. 

The principles by which we are to be guided in 
advancing to sound generaUaations of observed phy- 
sical relations, must be those derived from the care- 
ful stody and comparison of such generalizations 
previously confirmed in other corresponding in- 
stances, which will suggest probal»lities antecedrat 
to ax^tual experience. ! 

It will be to little purpose that we are {)ersuaded 
of the existence of some uniformity in natural laws, 
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unless we have this guide to assist in tracing \vhat^ 
the principle of uniformitj is in any particular case 
Without such assistance, we may go on collecting 
and observing a vast number of fkcts, and yet arrive 
at no conclusions, or only at such as are altogether 
empty and visionary. 

As we have already remarked, that merely to 
affirm what we observe in common of a number of 
individuals, all of which are before us, is hardly 
worthy the name of an induction, so it is a violation 
of all just induction to infer a general property from 
too limited a number of instances. But what consti- 
tutes the mfficient number of instances must depend 
on the nature of the case, and the experience and 
power of judgment possessed by the inquirer. 

And if we fall into the error of too small an in- 
duction, the usual cause of such error is rather that 
the Induction is wanting in a just principle of pro- 
bability in our first conjecture, or that we have pro- 
ceeded on the supposition of a wrong sort of rela- 
tion. It is this which has commonly much more to 
do with the justness of our conclusion than the 
mere number of instances collected. And, on the 
other hand, it often happens that a very few in- 
stances, or even almost a single instance, have been 
admitted without question as a sufficient verification : 
but this has depended entirely on the justness of the 

I assumed relation. 

I We will illustrate these remarks by a few ex- 

amples, both of successftil and unsuccessful induc- 
tions, in different departments of science. 
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1« NewtOD, on passing a ray of light through a 
prism of glass* found it separated into coloured rays ; 
and measuring the proportion in which it Is thus 
spread out, or ^^ dispersed," announced that propor- 
tion as the general law of prismatic dispersion. 

Dr. Lucas repeated the experiment ; but assigned 
a much less proportion as the law. Both parties posi-* 
tively maintained the correctness of their respective 
conclusions. But they had both argued on a fii.ulty 
ground of induction: they had each taken for 
granted that their prisms ought to act equally on 
light. The &ct was, they had used different sorts 
of glaaSf which vary considerably in dispersive 
power. 

This is remarkable as one of the very few instances 
in which Newton £Euled in an induction ; but such 
failures are instructive ; for we learn to observe the 
reason of the error. It was manifestly from neglect* 
ing to consider, in this case, what probabUitt/ there 
would be, previous to trials that different sorts of 
glass should possess the same dispersive power. 

On the other hand, Newton's capital result that 
'^ to the same ray ever belongs the same refrangi- 
bility," (the media being the same,) is a conclusion, 
indeed, of a most general nature, and which universal 
experience has amply confirmed, but it was founded 
on a very limited induction derived from prismatic 
experiments with, at most, three or four different 
media, 

2. The early history of astronomy is full of 
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examples of the compatibility of aocumnlated obser^ 
vation with the want of satiBfactorj induction. The 
ancient astronomers were indefisttigable in the dili-» 
gence with which they amassed observations* Bat 
they constructed out of them no theory which could 
attain a real permanence. The system of Ptolemy 
sufficed to a certain extent to represent the observed 
motions of the planets. The advance in accuracy 
of observations, however, soon required correspond- 
ing improvements in the system ; which was obliged 
to be modified to accord with them : but, at lengtli, 
the immense complexity introduced by the cycles 
and epicycles which were necessary to account for 
the apparent motions, began to induce a persua^on 
that such complication could not be the real law of 
nature : juster principles were therefore to be sought* 
No astronomer ever laboured more sedulously in 
making and recording observations, than Tycho 
Brahe. But though persuaded of the insufficiency 
of the Ptolemaic hjrpothesis, he did not succeed in 
constructing a better : not from deficiency of facts^ 
but from his strangely-erroneous assumption of a 
guiding theoretical principle. 

Kepler worked upon Tyeho*s materials. The 
labour which he bestowed on calculation was abso-» 
lutely incredible. But theory after theory wa» 
adopted ai3id rejected, because he had not any other 
guide than random conjecture, and nothing but the 
monvsA^ calculation of every detail could suffice to 
put ; those conjecttires to the test. He had not 



lighted! on any happy ground of (mteceeknt pr&ba*^ 
Mily. Whefn, howeTer, at last, he did seuse upon 
the true law of nature, the numerical Terifieation 
waid perfect and decisive ; and when thus established 
in the single instance of the planet Mars, it is 
extrraiely instraetiTe to observe the rapidity and 
&eiKty with which the inference was extended to 
the whole solar system. 

When the laws of the motion of one planet were 
established, a single conjecture sufficed to point out^ 
with the highest degree of probability, the laws of 
all the other planetary orbits : and a single calcula- 
tion to verify it. The difference was, that there 
was now a ground of antecedent probability ; a pre<^ 
sumption of a guiding resemblance, which (though 
not strictly proved) was yet such as to leave no 
doubt that it had some foundation in nature. 

Analogy the Ground of antecedent Probability. 

Thus, then, it is manifest, that to possess some 
reasonable ground of antecedent probability, as a 
guide to our conclusion, is absolutely essential to 
physical induction. And we cannot employ the 
term correctly in its higher sense, (as referring to 
anything above a mere collection of instances,) with* 
out meaning to include specially the notion of a fair 
presumption of some relation, in virtue of which we 
can argue from the known to the unknown; and 
infer that those cases wjiicli w^'^o pot ^eey are pro^ 
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bably conneeted with those which we do« This oon« 
stitutes one most essential characteristic of the 
inductive process ; and without it» assuredly we can 
never advance to a substantial conclusion. We 
must always, then, consider the inductive method as 
referring, not merely to the accumulation of in- 
stances, but as involving the idea of some presiding 
conception, some guiding principle^ of presumed con^ 
neadon and probable relation between the facts on 
which we are reasoning. 

In replying, then, to the inquiry. What constitutes 
the ground of antecedent probability, so essential to 
a good induction ? it will be almost apparent, from 
the examples already cited, that the main ground is 
that afforded by the comparison of one class of phe- 
nomena with another ; the perception of a parallelism 
in their respective conditions : the existence of an 
ANALOGY between them. 

The success, then, with which induction may be 
carried on, depends on the just appreciation of such 
trains of analogy. This can only be attained by a 
habit of cautiously comparing our presumed gene^ 
ralization with already established laws. One induc- 
tion must be the guide to another. We must seek 
to interpret nature in agreement with her own 
principles alr^y displayed. Every real natural 
truth, we may be assured, will be in harmony with 
other parts of the great series and scale of natural 
truth. With this our hypothesis must be in accord- 
ance ; to ascertain and verify such accordance is the 
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aim of the trae philosopher; and it is entirely on 
the justness with which it is preserved that the 
whole truth and success of induction depends. 

Observation exhibits a certain law or relation 
among a particular class of facts. This suggests to 
the mind of the philosopher the probability of the 
same relation in another collection of facts» which 
leads to the belief that the cases are parallel. The 
relation being firmly established in one set of in- 
stances, he feels satisfied with even a slight indica* 
tion of it in the other. The conviction of its pro- 
bability once formed, a very few cases adduced serve 
to verify it. The experience of instances actually 
tried, leads to the expectation of analogous results 
in cases untried. But the essential point is the real 
parallelism of the cases. The hypothesis will be 
philosophical or not, according to the extent and 
justness of the comparison which has suggested it. 

For example (I.) Experiment had shown that 
electricity in a high state of tension discharges itself 
with a flash and a report. Lightning and thunder 
exhibited an instance of a flash and a report. The 
atmosphere was known to be susceptible of elec^ 
trical influence. All this had been ascertained, but 
no relation had been established between the cases. 
Other causes might possibly produce a flash and a 
report. But the analogy of electricity presented 
itself strongly to the philosophic mind of Franklin. 
By the string of a kite, as a conductor, he brought 
down the electricity of the clouds, which, on its 
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arrival at the ground, was reguferiy discharged - witii 
sparks, and the analogy converted into an identity. ' 

(2.) Every one had been accustomed for aigM, 
before the time of Newton, to observe, that bodiqs 
fall to the ground as soon as support is witlidtawn. 
They were equally &miliar with the fact, that the 
moon circulates periodically about the earth/ But 
no one ever perceived any relation or imaginable 
connexion between these two classes of facts. Nay, 
the peripatetics, maintaining that the heavenly mo- 
tions were of an essentially different kind from the 
terrestrial, led men to the belief that these two cases 
could not possibly have any common relation. 

The penetrating mind of Newton, however, in- 
stantly perceived a connexion between them. He 
considered that a body launched into space would 
continue to move off in a straight line, unless made 
to deviate from that path by the action of some other 
cause. Now the moon does not go off in a recti- 
linear path, but has her course continually bent from 
such direction into a curvilinear orbit round the 
earth ; and the degree in which it is thus bent, or 
the amount of deviation from the straight course, is 
in fact, so much of a real fall towards the earth : 
the moon is actually falling like a stone : and the 
amount of its fall can be measured ; since astrono- 
mical observation has given the size and form of 
its orbit, and the rapidity of its motion, that is, 
the amount of the deviation. Also .the amount 
of the fall of a stone near the earth's surface 



i$ knowD^ It beeomes a matter of calculation 
to/eompare them. Newton made the comparison, 
and found the two eflfects precisely in the inrerse 
proportion of the squares of the distances from the 
earth's centre* This was the precise proportion 
which would agree with the supposition of that law 
of centoal forces which, on abstract mechanical prin* 
cipleS;, ought to give rise to elliptic orbits, and to 
certain relations expressed by numerical laws between 
the magnitudes of those orbits and the motions in 
them% lliese were the very same as those numerical 
relations which had been found by Kepler long before 
to subsist in the planetary revolutions* 

Thus the single circumstance of the anak^ be* 
tween the moon's motion and that of a stone falling 
to the ground, sufficed as a clue to the whole system 
of planetary motions, and the establishment of the 
prindple of universal gravitation, 

(3.) Physical philosophers had been long seeking 
to establish (what there was every reason to suspect) 
the existence of at least a close connexion, if not 
absolute identity, between electricity, galvanism, and 
magnetism. There were many points of resemblance 
in what was known of the nature of those agents ; 
experiments bad been multiplied, and many curious 
facts and results had been accumulated. But all 
this collection qf facts had not afforded a real indiM-^ 
iioH. And the reason was, that the inquirers had 
: .been- guided either by no principle of .analogy, or,. by 
^Mi^ as WRS incorrect. 
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The most poweifol dectric forces had been re- 
sorted to ; but no evolution of galvanic influence, no 
shock, however strong, would affect the magnetic 
needle. Experimenters were accustomed to witness 
the most intense electric action when the current 
was broken^ or the accumulated power discharged ; 
here, therefore, they expected to find the greatest 
effect of a magnetic kind. 

But these modes of action were of a kind offering 
no analogy to those really concerned in the cases in 
question. This, however, was not perceived, till 
(Ersted discovered the true point of connexion of 
electricity and magnetism. He succeeded, by a very 
slight change in the arrangement from that with 
which his predecessors had been so long and so 
fruitlessly working. By using an unbroken galvanic 
circuit, he instantly found an influence on the mag- 
netic needle : not by violent concentration of forces 
but by a peculiar diffusion of them. And the whole 
system of action by transverse currents was almost 
immediately developed and followed out into all its 
correlative trains of consequences. 

(4.) Newton published his Principia before any 
instance of the periodical return of a comet had been 
established, or even imagined. Yet, on comparing 
the masses of these bodies and their distances with 
those of the planets, he caught an analogy, and did 
not hesitate to speak positively of their describing 
orbits about the sun, and to recommend to future 
astronomers to verify their returns by comparison of 
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observations*. It is superfluous to notice how 
completely this idea has been borne out by subse- 
quent discoveries. 

(5.) In the extension of the law of gravitation 
from the fall of a stone on the earth to the motions 
of the most distant planet or the most erratic comet, 
we have a remarkable instance where a conclusion is 
made from effects which we observe near us, to those 
of the same kind which are produced in the remotest 
regions of space. Let us compare this with a parallel 
case in time. We observe the daily formation of 
rounded pebbles by the action of the waves on frag« 
ments of rock on the sea-shore ; and we find the 
incessant continuance of that action for a long time 
give rise to accumulated beds of shingle. 

Now, over large tracts of land, at considerable 
elevations above the sea* we find immense beds of 
pebbles presenting precisely the same appearance of 
rolled and rounded fragments, as those we now 
observe in the progress of formation in the sea. It 
is, then, by the same process of reasoning which 
connects the gravitation of a stone with that of the 
moon, or the remotest planet or comet, that we 
connect the formation of beds of pebbles at the 
present day with that of similar beds in ages of 
remote antiquity, when the present dry land formed 
the bottom of the ocean ; or, rather, was gradually 
emerging from it, through such a long succession 

* See Princijna^ lib. iii. prop. 39, corr, 3, and prop. 41 at the 
ond. 
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of ages as would alone saffice for the produetion 
of the immense beds of rolled gravel which we 
find deposited over a large part of the surface of 
the globe. 

Force of Physical Analogies. 

Philosophical induction, then, proceeds mainly by 
seizing upon analogies between known orders of 
facts, known relations of cause and effect, and cases 
where the existence of such relations is unknown, 
but where the circumstances render it probable that 
they also subsist. Such circumstances, perhaps quite 
casual and unimportant in the eyes of the ordinary 
observer, suggest in an instant, to the practised mind 
of the philosophical inquirer, a train of relations in 
which the analogy is maintained. He proceeds to 
verify his idea : a single experimental instance often 
suffices to confirm it ; and at most, a very few repe- 
titions and variations in the circumstances and con- 
ditions, satisfy him that his analogy is correct, and 
the uniformity of the law by which physical action 
is determined becomes established* 

In fact, so essential to induction is the dependence 
on analogy, that in the very use of the terms, 
** observation,*' *^ experience,*' and the like, by many 
writers, to describe the grounds of our belief in phy- 
sical events, it is evident that they mean to include 
essentiaUy the reference to analogy ^ and not barely to 
facts actually witnessed. Unless this be the case, 
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•indMdf i;heir ' meaning would, in some cases, be 
iirvolTBd'in absurditj and contradiction. 
• Thus, then, the most impoi*tant part of the process 
of induction consists in seizing upon the probable 
connecting relation by which we can extend what 
we observe in a few cases to all. In proportion to 
the justness of this assumption, and the correctness 
of our judgn^nt in tracing and adopting it, will the 
induction be successful. The methods by which a 
facility in discovering such relations, and a readiness 
in forming such judgment, may be attained and 
improved, are precisely the objects principally to be 
kept in view by the philosophical student who would 
prepare himself for the work of interpreting the 
phenomena of the natural world. The analogies to 
be pursued must be those suggested from already- 
ascertained laws and relations. This, in proportion 
to the extent of the inquirer's previous knowledge of 
such relations subsisting in other parts of nature, 
will be his means of guidance to a correct train of 
inference in that before him. 

And he who has, even to a limited extent, been 
led to observe the connexion between one class of 
physical truths and another, will almost unconsci- 
ously acquire a tendency to perceive such relations 
among the facts continually presented to him. The 
truth of the remark to which we have been thus 
led is amply confirmed by the history of philosophical 
discoveiy. 

In point of fact, discoveries, commonly termed 

D 
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inductive, have very seldom been really attained by 
the mere process of amassing collections of individual 
facts. It has been almost invariably the case that 
hypothesis has preceded observation ; and that the 
discoverer has in truth only verified, by an appeal to 
experiment, the general theory which he had already 
imagined. The happy selection of such hjrpotheses 
is that which characterizes, and in fact constitutes, 
pliilosophical genius. And a just appreciation of the 
use of such imaginary provisional assumptions, emi- 
nently distinguishes the rational inquirer from the 
speculative visionary. The true philosopher neither 
discards hypothesis on the one hand, nor yields him- 
self up to it on the other ; but rates it at its proper 
value, and turns it to its legitimate use. He is 
always ready to reject an assumed theory the moment 
he finds it unsupported by fact : but if it be once 
duly substantiated, to adopt it, and be prepared to 
follow it out into all its legitimate consequences, 
however at variance with received notions — ^however 
contrary to established prejudices-— however opposed 
to the prepossessions, the bigotry, the cherished 
delusions of mankind. 

And the more extensive his acquaintance with 
nature, the more firmly is he impressed with the 
belief that some such relation must subsist in all 
cases, however limited a portion of it he may be 
able actually to trace. And it is by the exercise of 
an unusual skill in this way, that the greatest philo- 
sophers have been able to achieve their triumphs in 
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the reduction of facts under the dominion of general 
laws. 

But important as these natural analogies are to 
the philosopher, they are yet of a nature which 
renders it difficult to make them generally appre- 
ciated : and, unless by actual and attentive study of 
physical science, it is difficult to convey an adequate 
conception of the irresistible claim to acceptance 
with which they present themselves to the mind of 
a person even moderately versed in such inquiries. 
Yet they are, in fiu^t, no more than extensions of 
the very same elements of thought, which seem 
implanted in our nature ; by which all our acquaint- 
ance with sensible objects is, in the first instance, 
acquired; and by which we are continually and 
unconsciously storing our minds with that knowledge 
which is so necessary for all the purposes of our 
existence ; — those hatural persuasions upon which all 
uniform convictions, and all consistent conduct, is 
based ;— and vnthout which life would be a continued 
state of infancy. 

Mathematical Laws. 

It is not, perhaps, until we come to contemplate 
natural phenomena, exhibited in the form of nume- 
rical results, and find those data reducible to mathe- 
matical laws, that we fiilly appreciate the reality and 
exactness of that uniformity by which all nature 
works. The coincidence with such laws, is that 

D2 
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which, above all others, impresses us with the con- 
viction of invariable order and uniformitj pervading 
the material universe. 

We find this, in the first instance, in the reduc- 
tion of vast collections of observed numerical results, 
under simple mathematical formulas. But the more 
extended application of mathematical analysis power- 
fully augments the impression produced on our 
minds by the conspiring inductions, and corroborating 
generalizations, of purely physical investigations. 
From some one very simple, remote, and abstract 
datum, obtained from elementary physical facts, we 
often proceed by purely mathematical reasoning, 
perhaps through a long and intricate deduction, 
which at length brings us to the conclusion, that, 
under certain conditions, a particular kind of action 
ought to take place ; and even the precise amount 
of its effects ought to be such as are given by a 
certain analytical expression. The results of obser- 
vation exactly accord with these deductions; and 
even the minutest variations in the effects are 
exactly represented by calculation from the formula 
of theory. 

We have occasionally singular exemplifications of 
the existence of recondite principles of analogy, in 
the coincidence of phenomena with the symbolical 
indications of mathematical analysis. A mathema- 
tical formula is found, which expresses the law of a 
certain class of phenomena. The analytical-language 
of symbols admits, perhaps, of certain ^changps^ or 
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embraces certain cases, not at all contemplated in 
the first numerical establishment of the law; but 
dependent purely upon abstract algebraical rules and 
transformations. These symbolical changes shall be 
found to have physical cases exactly corresponding 
to them. 

In the higher departments of physical optics, 
this has been most surprisingly exemplified. We 
need only cite the marvellous prediction of the 
conversion of plane into circular polarization of 
light, by two internal reflections in glass, made and 
verified by M* Fresnel, entirely upon the strength of 
certain mechanical and mathematical analogies. ** A 
conclusion," (as Professor Forbes justly remarks,) 
" which no general acuteness could have foreseen ; 
and which was founded on the mere analogy of cer- 
tain interpretations of imaginary expressions. The 
mere reasoner about phenomena could never have 
arrived at the result, — ^the mere mathematician 
would have repudiated a deduction founded upon 
analogy alone*." 

Indtiction in Natural History. 

There is, perhaps, no branch of science in which 
the use of analogy as subservient to the process of 
induction, is more conspicuously and instructively 
displayed than in comparative anatomy and physio- 
logy. Thus Cuvierf emphatically remarks that 

* On Polarizatidfi of ffeat, Edtnb. Trans, vol. xiii. 
' ' f" Legani d^AiMkmiis G&mparit. 
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a naturalist, in his researches, happening to find 
only a hoof, directly and certainly infers that it was 
associated with grinding teeth, having flat surfaces, 
a long alimentary canal, a large stomach, or several ; 
and many other similar characteristics. Yet such 
conclusions are of a nature strictly inductive- 
Again, the system of the organs of motion is 
universally found to be so adjusted, that a variation 
in the form of one bone is invariably accompanied 
by variations more or less in all the others. Thus 
in any new case which may present itself, from a 
single bone the skilful naturalist will often be able 
to infer the form of the whole skeleton. On what 
does the legitimacy of such inferences depend : on 
what ground of confidence can such reasoning be 
pursued, but on the assurance of those unfailing 
principles of analogy which unquestionably pervade 
the entire range of organized nature, and thus sup* 
ply the main ground of stability to these inductive 
conclusions. 

That whenever a new plant or animal is dis* 
covered, we should never come to any thing ano- 
malous or at variance with systematic order; but 
that, even in those instances which are apparently 
the most unlike any previously known, the skilful 
naturalist should always succeed in assigning to the 
production in question its precise place in the scale 
and order of organized beings, and that all fresh dis- 
coveries should but fill up blanks in the scheme, is 
the strongest proof of the existence of some prin- 
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ciple of the most recondite uniformity throughout 
all the modifications of organized structures. In 
fact, to elucidate and develope such principles of 
imiformity and analogy, has been the very object of 
the labours of the most eminent naturalists ; and 
the best proof of the actual prevalence and ad- 
mirable unity of those principles is found in the 
increasing simplicity to which the arrangement of 
natural classes has been reduced. 

Thus the researches of Cuvier reduce the laws of 
animated existence to only four principal " types," 
or general schemes of organization, founded on the 
presence or absence of vertebrae, after which (as he 
observes,) all animals appear to have been modelled ; 
and of which the subordinate divisions are only 
comparatively slight modifications, founded on the 
developement or addition of certain parts, which 
produce no essential change in the original plan : 
viz., 1. The Vertebrata, with bony skeletons; 2. The 
Mollusca, soft, with shells ; 3. The Articulata, jointed 
or ringed ; 4. The Badiata, or zoophytes. 

Within the limits of each of these four classes, 
Cuvier traced a precise set of analogies among all 
their various subdivisions ; so that for every member 
or organ in one species, there was to be found in- 
variably some member or organ in all the others, 
holding exactly the same place in relation to the 
general structure and nature of the animal; and 
thus between the two extreme instances which fall 
under any one class, though there might exist the 
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utmost possible dissimilarity in every respect, yet 
there was found the closest analogy ; in every crea- 
ture of that class could be pointed out by the skil- 
ful comparative anatomist, an exact correspondence 
in the nature and office of every part relative to the 
nature of the animal, though bearing not the 
slightest resemblance. When, however, these great 
classes themselves were compared together, such 
analogy seemed to be no further traceable. Each 
class seemed to include a distinct plan of organiza- 
tion, possessing an unity within itself, but not appa- 
rently related to that of the other classes. But 
these views have been pushed further; another 
school of physiologists, among whom Geoffrey St- 
Hilaire stands most conspicuous, have contended 
that even these breaks between the four classes may 
be filled up, and new principles of analogy deve- 
loped and traced out, by which these apparently dis- 
tinct plans of organization may be shown to have a 
common system of relation; and thus throughout 
all classes, a principle of still more recondite con- 
nexion be perceived. 

This principle carried out to its full extent, has 
been named the " unity of plan or of composition," 
or the " theory of analogues," and the particular 
views of structure by which it is upheld, have been 
designated as the " equilibrization of organs," or 
other similar names. While, however, the main 
principle of the reality of some such system of pri- 
mitive types is universally recognised by. naturalists. 
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yet considerable difference of opinion prevails as to 
the details of its application, and as to the extent to 
which it may be followed out. And the question 
which has thus arisen has occasioned considerable 
controversy between the partisans of the two rival 
schools ; principally, perhaps, in consequence of its 
being mixed up with other topics, with which it has 
at least no necessary connexion ; and to which we 
shall recur in another place. With reference to our 
present purpose, it will be sufficient to remark 
simply, that the question between these theories, or 
rather the question whether the ea^tension given to 
the great principle of uniformity by the second of 
them, is tme^ must be decided merely by physiolo- 
gical evidence : it is purely a question of /ac<, and 
must be investigated by careful examination and 
enlightened comparison of facts and analogies, with- 
out any reference to the speculative, topics with 
which it has been mixed up ; a distinction which, 
however plain, seems to have been too much over- 
looked. 

But however this question may be determined, 
our chief consideration should be to observe, either 
way, how beautiful an extension of the great prin- 
ciples of natural order and harmonious arrangement 
is opened to our view. And it is the increasing 
assurance of this which is continually strengthening 
the foundation of all our inductive reasonings; of 
all consistent and profitable search into the laws of 
the mat^al creation. 
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Induction in Geology. 

We meet with perhaps the mo^ remarkable in- 

etances of the spplicatioD of the inductive conclu- 
sions of comparatiTe anatomy in deciphering the 
history of fossil remains. The whole sulgect is, in 
in fact, only a continued series of such inferences. 
The entire structure, nature, and habits of animals 
once inhabiting the earth, are deduced from the 
occurrence of a fetr bones, or perhaps a single tooth, 
or scale, embedded and mineralized in some now 
solid rock ; and yet with the full force of inductive 
evidence. 

It is upon the study of fossil organic remains that 
the conclusions of geology mainly depend. And in 
a more general point of view, the researches of this 
science afford some of the best examples of the vast 
range of inference to which strict induction may 
be extended ; of conclusions apparently the most 
remote, the most inconceivable, the most stari;ling; 
yet all evinced by the same rigidly inductive process 
by which the most palpable laws of mechanical 
action are estabUshed. The observer finds at vari- 
ous elevations above the sea, beds of shells, and 
remains of marine animals, buried beneath the soil, 
or imbedded in the solid rock ; he comes most legi- 
s conclusion that these relics were 
lie beds of soil or rock were in the 
lation, in a soft state; when they 
the bottom of the waters in which. 
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or on the margin, the animals lived and died ; and 
that these beds have since been laid dry, and ele- 
vated into their present position. 

Again he finds one sort of earth or rock extend- 
ing over a considerable tract, from beneath which, at 
the edge of that tract, another of a widely different 
species comes up, and appears at the surface, show- 
ing its relative position wherever a section may be 
made, and proved to exist under the other wherever 
a well is sunk to a sufficient depth. He infers that 
the lower was deposited before the upper. And this 
simply on the same evidence as that on which we 
believe that the roof of a house was built at a later 
time than the foundation, though we did not wit- 
ness it. 

Again, the geologist calls in the aid of the natu-' 
ralist; in the upper strata, the fossil remains are 
found nearly agreeing with existing species ; in the 
lower, some perhaps the same, but many totally dif- 
ferent ; belonging, that is, to species not now known 
to exist. He carries on the research, and in another 
still lower stratum, of a different kind of material, 
finds fewer, or none, of existing species, and many, 
or all, extinct species. Nay, whole genera, and even 
orders of animals, successively disappearing, and new 
ones taking their place, as he comes into deeper 
deposits of other kinds of rock. His inference, that 
in successive periods, different classes of beings 
inhabited the earth; that their races successively 
became extinct ; that new species were successively 
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produced and destroyed in like manner ; until the 
present order of animated beings was thus gradually 
introduced, is a conclusion simply dependent on the 
very same grounds of induction, guided by analogy, 
as those by which any of the most certain physical 
truths are established. 

The appearances, in some instances, of the imbed- 
ding of organic remains may be those of a sudden 
destruction ; in others, of a gradual deposition and 
covering up of the remains of many generations of 
animals^ dying in the course of nature, and in vari- 
ous stages of growth. The beds containing these 
deposits are superposed, to a vast number; and 
often alternate with others in which no organic 
remains occur. It is from the consideration of all 
these and the like circumstances, on every ground 
of analogy, and by the most strict induction, that 
the geologist arrives at his conclusion, that to bring 
about these results involved a series of events which 
required a long succession of ages for their accom- 
plishment. 

Again, when it is remarked that this applies not 
merely to the destruction of a vast multitude of indi- 
vidual creatures, but to the disappearance of entire 
specieSf classes, and orders ; and that this disappear- 
ance is every where gradual, the proportion of the 
numbers of one species discovered co-existing with 
another, being found to go through a regular course 
of diminution as we recede to older formations ; the 
sameinferenceis further confirmed and extended. 



THE INDtJOTlVE METHOD. 45 

Again, the upheaving and laying dry from the 
domains of the ocean of any large portion of land, 
especially where it is destitute of all marks of for- 
cible disruption, or the apparent effects of sudden 
violence, must, by rational comparison, be inferred 
to have taken place by almost imperceptible de- 
grees. When we combine these considerations with 
that of the number of superposed beds which obser- 
vation of the varieties of mineral character as well 
as of characteristic fossils discloses to us, and of the 
limited local extent of each, we are necessitated, 
upon the lowest possible computation consistent 
with inductive inference, to assign an almost incal- 
culable series of ages to each one of those successive 
deposits, and, strictly in the spirit of inductive ana- 
logy, to carry our inferences back to epochs in the 
depths of primaeval antiquity in the history of our 
planet, during which long-continued dynasties of 
animal and vegetable life maintained their sway 
under circumstances more or less different from any 
which prevail now, yet in all cases evincing the 
unbroken continuance of the same analogies in the 
structure and instincts of the animals, and in the 
regular operation of the same physical laws in con- 
formity with which the changes were brought about* 
Instances occur where a mountain mass bears 
evident marks of having been forced up from be*- 
neath, while, resting on its base, the strata of the 
plain (^f a different kind of rock,) are observed J)er- 
fectly horizontal aod undisturbed No one who is 
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disposed to consider the subject in a rational waj 
can doubt that these undisturbed strata were de- 
posited qfler the upheaving of the mountains. 

Again, in certain other mountains, a different set 
of appearances present themseWes; patches of 
superficial strata, the same as those of the valley, 
are found resting on the elevated parts ; and the 
strata of the valley also disturbed from their hori- 
zontal position, tilted up and inclined against the 
sides of the mountain. No reasonable doubt cui 
be entertained that these were deposited before the 
upheaving of the mountains ; and were carried up 
by the same action which elevated them. 

Combinaiiom of IndttcUom. 

The force of inductive conclusions, guided by wide 
analogies, is often immensely increased by the combi- 
nation, and converging to a common point, of several 
different trains of investigation, setting out from 
entirely distinct and remote origins ; yet all ulti- 
mately, and ofben very unexpectedly, brought to 
bear on the same concIuEiion. 

Thus Dugald Stewart* had acutely observed, 

" The uniformity of animal instinct presupposes a 

corresponding regularity in the physical laws of the 

universe, insomuch that if the established order of 

1 were to be essentially disturbed, 

he brutes remaining the same,) all 

J8 would inevitably perish." Mr. 

iifowpAy <^ Mind, a. 230. 
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Lyell extends this inference in a remarkable manner 
to the condition of the globe at a remote period. 

" Any naturalist," (he observes,) " will be con- 
vinced, on slight reflection, of the justice of this 
remark* He will also admit that the same species 
have always retained the same instincts, and there- 
fore that all the strata wherein any of their remains 
occur must have been formed when the phenomena 
of inanimate matter were the same as they are in 
the actual condition of the earth. The same con- 
clusion must also be extended to the extinct animals 
with which the remains of these living species are 
associated ; and by these means we are enabled to 
establish the permanence of the existing physical 
laws throughout the whole period when the tertiary 
deposits were formed *." 

Geology, indeed, is full of striking examples of 
such combined inductions. It calls to its aid the 
separate resources of many distinct branches of phy- 
sical inquiry, and from their united testimony, col- 
lects the materials of its conclusions. 

Thus the naturalist traces not only the invariable 
characteristics of species, but also the peculiarities 
which mark the adaptation of species to climate ; 
he finds the characteristics belonging to a warm 
climate in the fossil remains which the geologist 
submits to his examination. 

The astronomer demonstrates the effects of the 
change which is taking place with insensible slow- 

* Geology^ p. 161, Ist ed. 
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ness in the form of the earth's orbit, to be that of a 
diminution (however slight,) in the mean tempera- 
ture arising from the supply of heat from the suu. 

While the physical philosopher argues on the 
theory of central heat for the primitive high tem^ 
perature of the globe, the meteorological geogra- 
pher finds in the peculiar distribution of land and 
water on the earth's surface, a powerful agent in 
modifying climate. Tlie geologist infers from une- 
quivocal proofs that such changes in the distribution 
of sea and land have actually occurred. And by 
successive local operations, extensive and ultimately 
perhaps universal alterations have been accomplished 
in the relative position of the oceans and continents* 
Such effects have gone on in former periods by de- 
positions and inroads, by elevations and subsidences, 
as they are still continuing to do. 

How vastly does the mutually-conspiring testi- 
mony of these very different trains of research tend 
to increase the force of the inductive inference that 
the fossil animals and plants alluded to existed at 
incalculably remote periods, when the present land 
was the bed of the ocean, and when the surface of 
our jJanet enjoyed a higher temperature than at 
present, and that from the changes of temperature 
and local conditions, causes were brought into 
action, which occasioned the extinction of some 
species, and were favourable to the introduction of 
others of new kinds. 
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Caution in asmming Analogies. 

But even if in any case a particular analogy should 
fail ; if the clue should break ; if some unexpected 
and anomalous fact should throw into confusion our 
previously imagined arrangement, still so powerful 
is the confidence inspired by what we do satisfiuN 
torily know of the permanence of natural order, 
that we can never really distrust the stability of 
such a foundation for our reasonings. 

If it be true that this pa/rticular analogy is over^ 
thrown, the only fair conclusion is, that, in this case, 
our conceptions were too hasty, not that the order 
of nature is violated. The conviction that some real 
analogy subsists id in no degree weakened, because 
we may have failed as yet to light upon it. The 
eertainty that there is a right path is not diminished 
because we may have taken a wrong one. The only 
eflfect of such an occurrence on a truly philosophic 
mind, will be the excitement of a still more diligent 
search after those characteristic circumstances which 
may indicate the true point of comparison. 

We will illustrate this remark by a few examples : 
(1.) The earth moves from west to east; all the 
primary planets revolve in the same direction, in- 
cluding Uranus ; the same is true of our moon, and 
of those of Jupiter and Saturn, and the ring of the 
lattar planet. On the discovery of the satellites of 
Uranus, would it not then have appeared fair to 
expect that they would move in the same direction ? 



50 EVIDENCE OF PHYSICAL TEUTH. 

Yet, in fact, they revolve in the opposite direction. 
But why should we thus extend the inference? 
Perhaps we feel persuaded that there must be some- 
thing common in the nature of all the planetary mo- 
tions ; nor can it be denied that such an idea is veiy 
natural ; the only &ult is, that the hypothesis is not 
comprehensive enough. Let us look at one other 
circumstance; the earth, Jupiter and Saturn have 
their satellites' orbits very nearly in the plane of the 
ecliptic. Suppose we were to affirm that those 
satellites, whose orbits are nearly in the plane of the 
ecliptic, have their motions from west to east, then 
our proposition would be completely verified ; for 
the orbits of the satellites of Uranus differ from all 
the others in being slmost perpendictdar to the plane 
of the ecliptic. We should, therefore, now have a 
very feir ground of inductive inference in supposing 
some connexion between the inclination of the 
orbits and the direction of the motion. Again, 
there may possibly exist a relation of another kind ; 
the peculiarities of this planet may form a connect* 
ing link, as it were, with other laws prevailing in a 
fiirther series of planets beyond it ; or if it be the 
last, in other systems beyond ours. From such 
instances as this we learn no disparagement to the 
uniformity of nature, though much caution in form- 
ing our conjectures as to its character ; no distrust 
of the existence of order and arrangement, but only 
the necessity fw a just ground of probability in 
tracing them. 
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(2.) We may adduoe as another instance, the case 
which has been fiilly stated, and turned to such im- 
portant purposes of argument, by Mr. Babbage^, 
derived from his own calculating engine. Con^ 
sidered here merdy vMi, reference to our preserd 
snbjecty it is perhaps one of the most remarkable 
iUustrations which could be selected of the neces« 
sity of caution, and the most extended range of 
induction, before we can satisfactorily establish the 
absolute generality of any conclusion. 

The case is briefly this : the machine being set in 
a particular manner, will go on producing the series 
of natural numbers, 1, 2, 3, 4, &c., and this may be 
carried to several thousands; from induction the 
observer might then infer that it would go on for as 
many thousands more. It in feet continues up to 
100,000,000; the same induction would seem to 
render it next to certain that the series would be 
continued ; it produces 100,000,001 ; but the next 
term, instead of being 100,000,002, will, in fact, be 
100,010,002. Here we might infer analogy is 
entirely broken, and there is an end of all confidence 
in induction. But when the calculation is continued 
it is found that now a new but still perfectly regular 
law of a different kind begins to prevail. Again, at 
a further extremely remote period, this ceases, and 
another law commences ; and these all connected 
by another rule; and so on without limit. The 
fault then was simply that our first induction was 

* Ninth BridgwcUer Treatm, p. 36. 

E 2 



62 EVIDENCE OF PHYSICAL TRUTH. 

too limited ; not that there vtbs a failure in the real 
law. 

(3.) To take another example: — Newton made 
observations on the rate at which hot bodies cool, 
and found a simple law to express how the rapidity 
changes as the time elapses. This was deduced bj 
induction : but it did not extend beyond a certain 
range of temperature. Later observers went to 
higher temperatures, and found the law fail. Was 
this then any disparagement to the real existence of 
some analogy, or some determinate law ? This ques- 
tion would receive but one answer from all who 
knew anything of physical reasoning; and that 
answer was speedily confirmed by the researches of 
Dulong and Petit, who established a more compre- 
hensive law, applying accurately to all cases ; and 
which, for lower temperatures, resolved itself into 
the simpler law before found by Newton. 

(4.) Philosophers have been for the last century 
sedulously engaged in collecting observations on the 
direction, intensity, and variation of terrestrial mag- 
netism. Various attempts have been made to frame 
some sort of theory to represent its laws, but none 
hitherto with more than very partial success. But 
are we, therefore, to infer that there really exists no 
fixed law, or regular cause of the phenomena ? It 
is only a guiding principle of probability deduced 
by comparison with some corresponding class of 
effects, which is wanting. Now the later dis- 
coveries of electro-magnetism suggest the analogy 
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of a series of currents, and the idea of the globe as a 
vast electro-magnetic, or rather, perhaps, thermo- 
magnetic, combination: which, again, is rendered 
extremely probable by the known metallic nature of 
its materials. Some theory of this kind is most 
likely to supply the clue which will ultimately con- 
duct us to a systematic view of this curious subject. 

(5.) To take one more instance : The extraordinary 
parallelism which subsists between the phenomena 
of light and sound has led to a theory for explaining 
the most perplexed and intricate results disclosed by 
optical experiments. 

Two pipes, pitched a little out of unison, sounded 
together, produce, not a double sound, but beats, 
that is, alternations of sound and silence. Two 
streams of light, almost coinciding in direction, 
produce, not a double light, but stripes, that is, 
alternations of light and darkness. 

Several distinguished philosophers had each pro- 
posed theories, which well explained some portion of 
the phenomena of physical optics. But it was not 
until the above analogy occurred to Dr. Young, that 
a general explanation was supplied, which he named 
the principle of interference. This doctrine, how- 
ever, is only a branch and consequence of the more 
comprehensive theory of undulations, which, in the 
hands of Fresnel, Cauchy, and others, has now 
afforded the perfect explanation of nearly all the 
most complicated phenomena of light, which obser- 
vation has presented. 
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There are, however, some phenomena which this 
theory does not perfectly account for. The absorption 
of certain of the primary rays, and not of others, by 
different transparent media, presents results of the 
most varied and apparently irregular kind. For a 
long time they were considered to defy all attempts 
at theoretical explanation. But even here a remark* 
ably instructive instance of the value of philosophical 
analogy occurred. Sir J. Herschel brought argu- 
ments from such analogies alone, to bear on the 
question with the greatest effect ; and by a striking 
reference to a parallel case in the doctrine of sound, 
(which is perfectly explained by the theory of 
vibrations of the air as the cause of sound,) he 
demonstrated^ not that the undulatory theory explains 
the phenomena of absorption of light, but that those 
phenomena, however unexplained, constitute no 
valid objection against its truth. The paper*, inde- 
pendently of its physical interest, is well worthy of 
being studied by the intellectual philosopher. And, 
flirther, a very recent investigation by Baron Von 
Wrede, has at least shown that the analytical prose- 
cution of the idea thus suggested gives a mathema- 
tical explanation of the general fact: though its 
precise laws have not yet been determined so as to 
afford data for any application of the test of nume- 
rical calculationf. 

* London and Edinburgh Jimmdl of Sdmoey Dec. 1833. 
t Taylor's Forei^ Scientific Memoirs^ parts iii. and iv. 
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HefecHon of Principles foreign to Ancihgy. 

Of thie, however, we may be most certainly con- 
yiaoed, that although, in any particular instance, we 
may fail in tracing out the real connexion of natural 
causes by this or that assumed analogy, which may 
in itself appear very conformable to probability, we 
shall assuredly never succeed by adopting any hypo- 
thesis which is independent of natural analogies, or 
foreign to them ; we shall never arrive at any satis- 
fiwjtory explanation of nature, or any real philoso- 
phical truth, by having recourse to other principles 
ALIEN from those of induction. Nature must always 
be her own interpreter. 

If we adopt hypotheses for example built upon 
metaphysical or moral considerations, we may be 
certain they will never conduct us to physical truth. 
Whatever may be their merits in themselves, and 
when directed to their proper purposes, they are 
totally misapplied in physical subjects : or rather, it 
must be from an entire miisapprehension of the 
nature and objects of physical researches, that we 
shall ever be induced to connect them with such 
speculations. 

E/mmpk : Theories of Cosmogony. 

m 

In the earlier stages of geological science it was in a 
singular degree abandoned, as it were, to groundless 
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hypotheses, often framed in utter defiance of all 
pxinciples of analogy. But a more just and rational 
method has since begun to prevail ; a method which 
(whatever difference of opinion may exist on some 
points of detail) must be recognised by all philosophic 
inquirers, as sound in its principle^ viz., that of rea- 
soning cautiously on the facts, from the known to the 
trnknoum^ hy the guidance of raiionaUy adopted analo' 
gies. Speculations, which, in accordance with some 
formerly received views, once passed current for 
sound geology, were really such as altogether to 
discredit the uniformity of natural causes. But the 
more closely we adhere to sober and legitimate 
induction, the more will every discovery indicate the 
unbroken uniformity of plan, which has prevailed 
through the immeasurable periods of past stages of 
organized life. " If," says Mr. Lyell, " instead of 
inverting the natural order of inquiry, we cautiously 
proceed in our investigations, from the known to 
the unknown, and begin by studying the most 
modem periods of the earth's history, attempting 
afterwards to decipher the monuments of more 
ancient changes, we can never so far lose sight of 
analogy as to suspect that we have arrived at a new 
system, governed by different physical laws*." 

The necessity of proceeding on such principles, to 
the utter rejection of all gratuitous suppositions, or 
ch^shed prejudices, is now becoming more generally 
acknowledged: the grand conclusions deduced are 

* Geology^ vol. i. p. 160. 
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independent df all disputed theoretical questions; 
and are now admitted by rational geologists of all 
sdiools. 

The eyidenoe of facts i9 undeniable as to all the 
main features of the process by which the sur&ce of 
our planet was gradually brought into its present 
condition. The business of inductive geology is to 
compare the monuments of early changes in the 
earth's surface with those now in the course of pro- 
gress : and that this is a sound principle to proceed 
upon is assured to us by the circumstance, that in 
the succession of these changes we meet with no 
interruption: we witness such effects locally and 
gradually going on at the present day : we trace by 
diligent observation the evidences of their having 
gone on in the same manner (whether or not upon a 
larger scale) in ages earlier than the records of his- 
tory : in the deposits characterized by the remains 
of organized beings of the same species as those now 
inhabiting the earth: in the earlier beds, where 
existing species are mixed with extinct: untU we 
arrive in succession at those containing ^one of the 
former and all of the latter class. The continuance 
of the same set of appearances is unbroken from the 
present time, through those comparatively recent 
deposits, up to those of older formation. And 
though the authority of Cuvier was once appealed 
to as having inferred from the alternations in the 
tertiary formations of the Paris basin, that here there 
were interruption of order, from causes not apparent, 
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and that ^^ the thread of induction was broken,'' yet 
the later researches of Ljell and others have 
explained those apparent breaches of continuity in 
the series, and the investigation of those tertiary 
beds, in all their yarieties of organic characteristics^ 
has now become the principal source of evidence by 
which geologists have fully established the unbroken 
series, the uninterrupted continuity of these formar 
tions, in relation with the existing organized products 
of the neighbouring seas, and the operations of now 
existing laws. And whatever may have been the 
magnitude of some of the operations in remote 
epochs, yet we find no deviation from the continu- 
ance of action of the same kind ; no real suspension 
of regular laws, no simultaneous universal destruc- 
tion and reconstruction of the globe ; but through 
the whole range of those periods of which we can 
decipher the monuments, we have continued evi- 
dence of the same system of gradual changes by 
which the existing state of things was, by slow 
degrees, evolved out of previous orders of existence. 
Such must be the general view of the matter (what- 
ever difference may subsist on minor points,) which 
will be upheld by the inductive geologist in contrar 
distinction to the dogmatical assertions of the cos- 
mogonist. The chimerical, yet favourite notion, of a 
sudden total change, of a catastrophe by which one 
world was suddenly reduced to chaos, and another 
as suddenly called forth out of its ruins, during any 
of the periods the records of which we read in their 
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existing organic remains, is not only wholly inad« 
tnissible, inasmuch as it must be deriyed altogether 
from considerations alien to those of physical ana* 
logy, but is absolutely contradicted by all inductive 
testimony. 

We find no period since the very commencement 
of all those depositions which contain organic re- 
mains, at which some portion of the earth's surface 
was not abundantly peopled with an animal and 
vegetable creation, more or less different indeed 
from that now existing, but in all respects preserving 
an exact uniformity of plan and design, and pre- 
cisely and admirably fitted for the kind of existence 
which accorded with the then condition of the globe ; 
but destined gradually to disappear as those con- 
ditions were changed, and as other and varied forms 
of existence were in succession introduced. The 
total absence of all marks of any universal sudden 
overwhelming convulsion, supplies positive proof 
that nothing of the kind took place within any of 
those periods, the monuments of whose duration 
we find in the accumulated remains of successive 
formations ; especially during any of the later 
epochs, and least of all subsequently to the latest 
tertiary deposits, that is, within those times which 
can alone possibly accord with the received chrono- 
logy of the human species, and with the cera of 
those changes which brought the globe into a state 
suited to the residence of man. 

The adoption, then, of any such theory on which 
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to raise geological speculations mlist, on every 
ground^ be utterly at variance with sound inductive 
principles. 

Indtcctive Character of Geologt/. 

In the illustrations above given, I have enlarged on 
those selected from geology in particular, with refer- 
ence to objections often brought against that branch, 
as if it were of a less strictly inductive character 
than others. This, I conceive, is an idea which 
must totally vanish before the slightest real exami- 
nation of the nature of the reasoning employed by 
any sound geologists; though it may be freely 
admitted that most extravagant speculations have 
occasionally been obtruded on the world under the 
name of geological theories. Yet these, the moment 
they are critically examined, are found to be defec- 
tive, not merely in their details, but in the assump- 
tion of their first principles, and the very method 
by which the investigations are conducted. Among 
sound and rational geologists, whatever difference 
may exist as to certain theoretical views, none what- 
ever can subsist as to the sole recognition of strict 
inductive reasoning, and the utter rejection of all 
other authority, on which to rest their conclusions. 

Some persons have indeed been urgent in denying 
to geology the claim to be ranked among the ea^act 
sciences, and have appealed to the authority of 
great names in support of their assertion, having all 
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the while a very confused idea of the meaning of an 
** e^ad " science ; and imagining that when it has 
been refused this titles it was meant to withhold 
from it the character of substantial physical truth 
and inductive certainty. Whereas it is evident to 
those who are but moderately conversant with the 
current scientific language of the day, that the 
phrase ** exact science " has been used solely as 
designating those branches of physical inquiry which 
could be brought under the dominion of mcUJiema^ 
tied laws, and whose results could be exhibited in a 
numerical form, and compared with theory by arith- 
metical computation. In this sense undoubtedly 
geology has not yet become one of the " eaact " 
sciences; though from the nature of some recent 
researches^ on the effects of mechanical forces sudi 
as may be supposed to have acted in the elevations 
of the various parts of the earth's crust, it would 
seem to be &st approaching to the condition even of 
this class of investigations. But, at any rate, this 
is quite independent of its claim to be received as 
among the most incontrovertible of those systems 
of inductive truth which have not as yet been of a. 
nature to receive the aid of mathematical demon* 
stration. 

* See the papers of Mr. Hopkins in the Cambridge Tramac" 
tioiu. 
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Objectiom to Geology. 

I HAVE felt it desirable to dwell the more particu- 
larly on the strictly inductwe character of geology^ 
not only on general grounds, but more especially 
because much pains and some ingenuity haye been 
employed to disparage and even deny the evidence 
of this science*. To some such objections we have 
already referred ; and the rest are not more rational 
or more consistent. When refuted on other grounds, 
their upholders take refuge in the convenient maxim, 
that after all, geology is but in its infancy, and as 
many theories once adopted have now been rejected, 
so those now in vogue may be in their turn exploded : 
or again, they contend that the utmost extent of our 
researches has not penetrated beyond the mere crust 
of the earth,— how then can we pretend to draw 
such general conclusions ? 

If the science be in its in&ncy, we can only 
say that it has displayed such vigour as already 
to have grappled with and overcome the most 
formidable attacks. False theories have indeed 
been exploded; but the order of advance has 
been regular and systematic ; the early cosmogonical 
speculations have indeed been discarded, for the 
simple reason that they were not founded on induc- 
tion, but on some foreign principle or authority, and 
therefore had no substantial or enduring consistency. 
A remnant of the same spirit, however, continued 

* See Note B. 
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to linger about the schools of geology, and displayed 
itself in later times in the diluvial hypothesis, and 
others of the same nature* These, in their yarious 
modifications, have since given Tray, and for the 
very same reason, because their foundation was 
defective ; it was based on some other authority than 
that of simple induction. So the belief in vast and 
sadden revolutions in the state of the entire globe 
has been discarded; the inductive principle is 
extending its triumphs, and if all the phenomena 
presented by the observed state of the earth's suiv 
fiice have not been actually explained by the action 
of known causes, yet many have been which were 
before not perceived to be capable of such explanar 
tion; and it has become generally admitted that 
this is the only sound method to be pursued in the 
endeavour to throw any real light upon them. 

In this way, and in this steady course of advance 
from the hypothetical to the matter-of-fisu5t, may 
geological theories come to be successively modified, 
but in no other. Those who make this a topic of 
objection must, therefore, prepare themselves to 
expect, in the changes they may anticipate, nothing 
favourable to any preconceived hypotheses, but every 
thing tending still more and more to take a direc- 
tion entirely opposed to those favourite schemes of 
cosmogony which have usually prompted these and 
the like objections. 

And if, as the objectors urge, we have penetrated 
as yet only a thin film, as it were, of the mere out- 
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WBTd crust of the earth, how completely does the' 
obvious inference recoil on themselves ! If by going 
only to this trifling extent^ we have succeeded in 
obtaining such a mass of evidence, and substantiating 
such vast and overpowering conclusions, what may 
not result when our inquiries shall be able to 
penetrate still deeper? 

The introduction of ima^nary systems of cosmo- 
gony into geology, is but an exemplification of the 
same fallacious principles of speculation, by which 
every branch of physical inquiry has, in its turn, 
been impeded and perverted. It was in the same 
spirit that Kepler believed the globe to be a living 
animal : that Tycho Brahe feigned the sun with his 
attendant planets to revolve round the earth : and 
that the equilibrium of the mercury in the baro- 
meter, was ascribed by Linus to a suspension by 
invisible threads. 

Fake Philosophy from neglect of Analogy. 

The same want of inductive principles, the same 
spirit of gratuitous theorizing, which prevailed in the 
disputations of the schoolmen, characterized in no 
less degree the speculations of Descartes and his 
followers, which in a later age took their place. 
The main error which pervaded the whole system of 
that eminent philosopher, was the adoption of a 
metaphysical basis, on which to rear the edifice of 
physical truth. Or> in a word, the introduction of 
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some Qtber guiding authority than simply that o{ 
natural analogies, suggested and supported by the 
habitual recurrence to the sole test and standard of 
experimental evidence. 

From the influence of the same cause, even in 
comparatively modem times, it required a long 
struggle to divest chemistry of that chimerical theory 
of combustion, whose advocates imagined '^pUo- 
giston,"-r^ sort of metaphysical something, they 
knew not what, which conferred on bodies the 
property of being combustible, and was abstracted 
during the process. 

In this recurrence to principles alien from those 
of induction, we find the radical defect common to 
the ancient as well as the modem scholastic theories. 
This was the fundamental mistake which vitiated 
idike the system of the peripatetics and the Hutchin- 
sonians ; which upheld the crystalline spheres and 
the setherial vertices— ^the starry influences and the 
diluvial cataclysms ; the cosmogonists' chaos and the 
philosophers' stone. 

It was to guard against such erroneous modes of 
speculation, that Bacon, in his Novum Organonp 
dwelt so earnestly on the principal sources of error 
which had arisen, or were likely to arise, in philosor 
phical speculation, from the neglect of those just 
rules and principles. The several chief causes of 
mistake, which lead men into unsubstantial and 
delusive theories, classified under their respective 
heads, are what he designates in his somewhat 

p 
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fenciftily but abundantly expressive, language, hj the 
name of ** Idola," the false divinities which the mind 
is apt to raise as the objects of its adoration, when 
it ought to be engaged in the sole worship of 
truth. 

It is £eu* from my design here to enter into any 
discussion of those sources of fitlse philosophy. The 
excellence of Bacon^s suggestions, as well as their 
importance, not merely for the guidance of the 
philosophical inquirers of his day, but as involving 
the correction of mistaken ideas, likely to be perpe- 
tually recurring, will be recognised by all who have 
examined his immortal work : and it will be the less 
necessary for me to insist on them here, since I have 
elsewhere placed them in a light accessible to the 
general reader*. 

I will merely remark here, that the class termed 
•* Idola theatri," seems to include the chief source of 
error to which I am here more especially referring : 
the adoption of artificial systems, founded on an 
assumption either of fallacious physical principles, or 
of any whatsoever not physical : the former being 
essentially false, the latter, however good in their 
own way, utterly inapplicable to the purposes of 
physical inquiry. 

* See ^^ History of Physical Science," Cabinet Cyelopc^cUa^ 
p. 198. 
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Objections to Physical Inquiries. 

It is from sa^h an erroneous assumption of first 
principles that most of the prejudices and miscon-* 
ceptions against sound physical conclusions take 
their origin. Hence originates the charge of pre« 
sumption in scientific inquiries ; hence the accusation 
of arrogance brought against the deductions of the 
physical inquirer, especially if they happen to stand 
in opposition to the preconceired notions and che- 
rished prejudices of mankind, which are in reality 
far more presumptuous; hence the exclamations 
against the ^ pride of science," and the hostility felt 
against certain branches of inductive knowledge; 
while the objector is wholly blind to his own incon- 
sistency in nevertheless accepting and adopting the 
conclusions of other departments, which are yet 
built on the very same kind of evidence. 

This has been especially the case with geology. 
From ill-informed, or, too often, prejudiced persons, 
we hear frequent remarks disparaging the inquiries 
and conclusions of the geologist, while they allow 
and applaud the inferences of the astronomer and 
the chemist; they condemn as visionary and pre- 
sumptuous the results of the one as to the antiquity 
of strata, and the successive seras of animal organiza- 
tion, the monuments of which are before their eyes^ 
while they revere as unquestionable truths the most 
marvellous and paradoxical inferences of the other : 
Which refer to subjects utterly beyond the scope of 

F 2 
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the senses, to periods and distances which transcend 
our arithmetical powers to conceive, and to processes 
of nature which exceed our faculties to apprehend. 

The mathematician in his study puts down a few 
characters and figures on paper, and then confidently 
announces that the matter of which Jupiter is com- 
posed, weighs somewhat more than one-fifth of the 
average weight of the materials of the earth : and 
that of the sun about one-fourth. 

The chemist asserts that a bell glass, which 
appears empty, is, in fact, filled with a peculiar aerial 
compound ; and invisible and impalpable as it may 
seem, yet is really formed of a vast collection of 
solid indestructible atoms ; and these of more than 
one kind, aggregated together by the most perfectly 
regular laws : and not only so, but he actually states 
the numerical ratio in which they are so combined, 
and what is more, assigns the weights of these ulti- 
mate molecules, wliich no microscope can ever detect, 
no balance verify: such conclusions, however, are 
universally accepted, and popularly held forth as 
among the most certain truths of science. 

Yet when the geologist contends that the crust of 
the earth, with its organized productions, has been 
gradually brought into its present condition by a 
series of creative changes, going on through millions 
of ages, his conclusion is condemned as chimerical 
and dangerous. 

There is a singular partiality shown to some 
sciences : the world are disposed to admit, without 
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hesitation, the most inconceivable assertions of the 
astronomer and optician : they allow the ftiU claims 
of the powers of the human mind to assign spaces 
and periods which transcend the flights of the loftiest 
imagination; to Halley's comet an elliptic orbit 
whose -long diameter is 3,420,000,000 miles, with a 
period of 76 years ; and to a molecule of aether, in a 
polarized ray traversing a quartz crystal, an elliptic 
orbit whose long diameter may be about one-5000th 
of an inch, with a period of about one-600,000,000, 
000,000,000th of a second ; yet they talk of the arro- 
gance of the geologist in pretending to maintain 
that millions of years ago the world was going on, 
governed by the same physical laws which prevail 
now, and replete with vegetable and animal life in 
all its varied forms of perfection and adaptation to a 
state of things, of which the existing order is only 
one of a series of gradual and regular changes. 

The true answer to such objections is foimd in 
the question. What sort of reasoning will you adopt 
and allow in any such inquiries? Upon this the 
whole depends. Will you be satisfied with the 
same sort of evidence as that on which we ground 
any one of the best established laws of physical 
truth ? Or will ^ you contend that each branch of 
science is to be established on different arbitrary 
principles from the others ? The very essence of all 
truly pliilosophic inquiry is to proceed throughout 
on one common principle of comparison and analogy, 
to advance from individual facts to classes of fitcts, 
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from some characteristic apparent in one such class 
to seize upon an analogy with another; to argue 
from the known to the unknown ; to trace the indi- 
cations of uniformity; to perceive the points of 
parallelism even in the midst of circumstances the 
most dissimilar. 

Reasonings, then, like those we have ahove 
referred to, as assigned for the explanation of 
existing and observed effects, are not only rational 
but unavoidable. Theories of this kind mu$t be 
referred to, because they are the onfy kind cog- 
nisable in real physical inquiry. We have only the 
alternative of adopting these, or renouncing all 
inductive research. 

• 

Concltision. 

» 

The results of science, however remote from ordi- 
nary apprehensions, however inconceivable some of 
the ideas they n^ay involve, however at variance with 
received notions, are yet not only rational and loigical, 
but absolutely unavoidable and undeniable, so lopg 
as we only consent to reason in all cases alike; 
so long as we only confine ourselves to arguing from 
the known to the unknown by i^^tional induction ; 
and pursue only the real analogies which are every- 
where traceable in the operations of nature, and 
which we never foil to find continually amplifyii^ 
and enlarging, confirming and corroborating, each 
other, at every step of our progress. 
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By this mutual confirmation of concurring trains 
of investigation, the evidence of each is enhanced 
in a continually increasing ratio. The connexioii 
between whole classes of facts by such analogies, 
augments to an incalculable degree an assurance of 
their truth ; and we advance with a confidence equal 
to that inspired by demonstration, to many of the 
most apparently remote conclusions of science : yet 
with a force of evidence which legitimately demands 
the abandonment of preconceived notions, and the 
surrender of long-cherished prejudices, if at variance 
with those conclusions. This advance and progres- 
sion from one train, of analogy to another is, in fact, 
the main characteristic which has distinguished the 
science of the moderns from that of the ancients. 
It is this increasing and accumulating evidence of 
uniformity throughout nature, which has been the 
main cause of the rapid and sure progress of modem 
science. It has been from following, under the 
guidance of such principles, the humble and unpre- 
tending path of induction, that all its most sublime 
inferences have been established. 

I have dwelt more particularly on these topics, 
because they seem to be too much overlooked by 
those who take upon them to disparage, the con- 
clusions of some branches of physical philosophy ; 
and it becomes peculiarly necessary to urge upon 
their consideration that the evidence is of one and 
the same kind in all branches : a whole science must 
not be objected to because it relies solely upon such 



72 EVIDENCE OF PHYSICAL TEUTH. 

inductive proofe as it has been our object to explain, 
and utterly discards and disowns all other authoritj. 
If the foundations of one science are to be so assailed, 
all the others must be involved : all the branches of 
physical inquiry must stand or fall together on the 
common ground of their inductive evidence. If the 
conclusions of the geologist are in principle and 
method fitllacious, those of the astronomer and the 
chemist must be rejected on the same ground. If 
causes assigned in conformity to the entire series of 
natural analogies are to be rejected in one ca£ie, the 
whole principle, method, and system of reasoning cm 
such analogies must be given up. 



SECTION II. 



THE NATURE OF PHYSICAL TRUTH. 
CAUSE AND EFFECT. 



^ Certainly if the explaining a phenomenon be to assign its proper effi* 
dent and final causey it should seem the mechanical philosophers never 
explained any thing ; their province being only to discover the laws of 
nature; that is, the general rules and method of motion; ttnd to 
▲ccovKT TOM particular phenomena, hy reducing them vkdeEi or 
ihowing their conformity to such oekeral rules.** 

Bishop Be reel y, (i9tm, p. 108.) 

*^ Si Ton consid^re avec attention la s^rie des objets de m^me nature, 
on apergoit entre eux et dans lenrs changemens, de$ rapports et des his, 
qui se manifestent de plus en plus k mesure que la s^rie se prolonge, et 
qui, en s*etendant et se generaiisant sans cesse, eonduisent enfin au frix- 
ciPE DONT iLs DEPB If DEKT.*'— Laplace. 



Introduction. 

In the foregoing discussion, we have endeavoured to 
trace and analyse the nature of our conviction of 
the truth and regularity of the laws which prevail 
in the material world. We have noticed the natural 
tendency of our minds to generalize ; the intuitive 
belief in the permanence and uniformity of physical 
laws; and the immense force of evidence with 
which analogy addresses itself to our conceptions. 
These intellectual phenomena harmonise most accu- 
rately with what we find by every experimental 
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confirmation to be the actual state of things in the 
external order of nature. And the certainty with 
which we thus rely on the invariable truth of sound 
physical research arises from such a combination of 
concurrent testimony as to possess a force wholly 
irresistible even to the most sceptical, and full of 
the most sublime satisfaction to every well-ordered 
mind. 

By the establishment of correct trains of analogy, 
the inductive philosopher connects the near and the 
remote, the minute and the immense, the present, 
the past, and the future. He argues from the laws 
of motion on the surface of the earth to those 
which prevail in the most distant regions of the 
heavens. He reasons from the forces which aot 
between the minutest molecules, to those which 
connect sidereal systems. He extends his dedue-f 
tions from spaces subject to measurement under his 
hands to the most inconceivably remote distances ; 
from aeras of human date to the immensity of past 
duration. He advances from causes which he can 
put in operation, to those which affect the most 
immense musses ; from action i^ sensible spaee and 
time, to that which belongs to molecules and pe- 
riods of absolutely unimaginable minuteness i from . 
changes now in progress^, he infers those of past 
epochs ; and from the work of actual alterations on 
the earth's surface computes the succession of those 
of which he traces the e:^}sting monuments. In 
the midst of the apparent irregularities of th^ 
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planetary system, he traces order, and in its per* 
petual fluctuations the principle of stability and 
security. 

Physical analogies are not only allowable helps to 
the interpretatiqn of nature, but they are the sole 
legitimate guides. The philosopher is not merely 
at liberty to ftdopt them as convenient aids, but h^ 
is driven by the necessity of the case to follow 
then}. He hi^s no other means of ever arriving fit 
an acquaintq^nce with the scheme of natural causes. 
Their refiUty alone constitutes what we mean by 
such order. It i^ the uniforn^ity actually found in 
certain limited portions of nature which leads to the 
presumption of its universality. But it is under 
the guidance of th«it presumption that every step of 
physical inquiry proceeds : and the universal confir- 
p^ation of H is the generfil conclusion of all our 
i^searches. And the fartl^er sound induction ex-^ 
tends, the n^pre does every fresh inference add force 
to the claims of soxne high principle of order to he 
reflqgnised f^s pervading ail nature, That induction 
cf^n fo qn satisfactorily fmd successfully in every 
new regifin of inquiry which may be opened to itf is 
etf it^f^f ^ proof of the permfmeiice f^id universality 
cif such order and system, 

Upon the foregoing considerations we may, pw 
baps, more correctly appreciate the standard of evi- 
dence tq which sound physical philosophy ai^als ; 
find the importance of f^ de^r perception of real 
pbysi^l f^nalqgies in the study of it. We bav^ 
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however, already remarked at once the difficulty of 
explaining the weight which those analogies possess, 
yet, at the same time, the actually irresistible force 
with which they impress the mind. And if the 
evidence be thus in any degree open to difference in 
its application to different minds, what does this 
amount to but saying that inductive proof does not 
amount to demonstration; or, more correctly, is 
proof of a different kind. But at any rate if it be 
allowed that there has been no attempt to overrate 
the evidence, this will but give additional security 
to the important inferences and applications to 
which we shall advance. 



Study of Cause and Effect. 

The more special object of the preceding section 
has been to examine the nature and principles of 
the Inductive Method, the characteristic process of 
the Baconian philosophy. Now the principal aim 
and object of this system is to ascend from iifdi- 
vidual phenomena to general laws; from sensible 
and visible results, up to hidden and abstract prin- 
ciples ; from the experimental evidence of sense, up 
to the abstractions of mind ; from effectSy to their 
catises. 

In the present instance it is proposed to carry on 
die subject by the frirther examination of the nature 
of the relation of cause and effect^ and this, more 
especially in tiie first instance, with refer^ice to the 
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causes which we trace in operation in the material 
world. The evidence on which our knowledge of 
these causes depends is that afforded bj induction, 
which we have already been engaged in tracing; 
and in'proceeding, as we are now about to do, to the 
more direct consideration of their nature^ we shall 
find that this discussion has not been misplaced; 
and that, in fact, in studying the evidence^ we have 
arrived at some of the most important observations 
for bringing us to the apprehension of the nature of 
physical causes. In tracing the essential grounds of 
indtictzon, it will be found that we have elicited 
what will be our safest guide in the inquiry into the 
principle of causation. 

From the earliest periods at which intellectual 
pursuits have attained anything like a due place in 
the estimation of mankind, a high rank has always 
been assigned to the study of the cames of things. 
Surrounded as we are by the most stupendous scene 
of natural wonders, it would indeed be surprising if 
the curiosity of man were not excited, even in an 
early stage of civilization, to learn something of the 
nature and source of those effects which he daily 
witnesses in the magnificent phenomena of the 
material world. And we accordingly find that frona 
the earliest times at which the human race has been 
sufficiently advanced to give attention to such sub- 
jects, the inquiry into the nature and relations^ the 
dependence and connexion, of natural phenomena, 
has obtained at least some share of attention; and' 
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though pursued only by a few, has confert^d upon 
them, at all times, a certain degree of reputation 
even Uiong the uninstructed, while with thoise of 
more enlightened ideas, a knowledge of the causef 
of those effects which we daily witness has been 
regarded as among the highest objects of intellec- 
tual attainment ; and to be permitted thus to pene^ 
trate, as it were, into the hidden processes by which 
nature works^ has been esteemed the most elevated 
privilege of philosophy. It is a species of know- 
ledge of extreme interest and value in itself, and 
embraces in its applications, some of the most 
important and even momentous questions which Can 
occupy human contemplation. 

Meaning of the term " Came^^ 

Ik order to pursue our Inquiry into the nature of 
Physical Causes^ it will be essential, in the first 
instance, to distinguish, as clearly as we can, the 
meaning annexed to the term. 

In common language, the term " came " is used 
with considerable latitude of meaning ; and even in 
tnany discussions pretending to a philosophic cha^ 
racter, a slight examination will show that it bears 
Several distinct idnds of signification. We are Apt 
to use the same v}ord, and thence imagine that we 
are speaking of the same thing^ in cases which are 
essentially different; though there is doubtless 
enough of apparent resemblance to mislead inaccti* 
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^te thinkers into the notion of identity. Hence 
the ambiguity and fallacy which prevail in some of 
the nuMit important inquiries connected with this 
sul^ei^ ; and the manifest necessity for attention to 
aacurate distinction of the meaning of terms* 

In ordinary af&irs, we talk of the '* cause" of an 
imdertaking^ or the '^ cause" of our conduct* 
Again we speak of the *' cause" of an historical 
event ; and we apply the term to matters of reason* 
ing or belief in the conjunction " because." We 
mean the motive of om* actions ; the ground or evi^ 
dem4 of our opinion; the train of circumstances 
which brought about an event in history. In these 
and the like cases, we may trace a general analogy^ 
which has led to the application of the same term. 
In all of them we refer to some sort of moral infiu^ 
ence exercised either by concurrent circumstances 
Upon human motives or convictions, or by human 
agency (individual or collective) upon events. 

In the discussion of causes and effects, as we 
contemplate them in the natural world, and in con- 
nexion with physical science, it is more especially 
necessary to guard against the vague use of terms. 
And in proceeding to the more precise examination 
of the nature of pht/sical causes^ we may consider 
more particularly, as a preliminary illustration in the 
way of contrast, two familiar instances of the use of 
the term " cause." 

We may say the cause of the motions of a watch 
id the tendency of the main-spring to unwind itself; 
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fOid the cau^ of the flight of the Grick0t4>aU i$ tha 
Yidantary effort of the player. These arei two 
ioBtaoces which would seem, at first sight, closolj to 
resemble each other ; but whea accurately ezamiued^ 
we find au important distinction between them. In 
the /ormer instance, we trace the order of depen- 
dence of the motions from the index to the wheels, 
from the wheels to the fusee, and so up to ihe ten- 
dency of the spring to unwind ; and this we refer to 
the property of elasticity ; which again may pes- 
siUy depend on some still higher principle in the 
nature and arrangement of the particles of which 
plastic bodies are composed. But to whatever 
extent we may advance in thus analyzing the effect 
up to its simplest elements, one thing is all along 
manifest; viz., that the very highest principle of 
any such series must essentially be some g^aeral, 
fixed, inherent, property of matter; by virtue of 
which it is capable of being influenced in particular 
ways, and by particular agents ; but yet is wholly 
inertf and incapable of arbitrarilt/ originating any of 
the effects referred to. 

In the second case, we may observe, it is true^ a 
like series of effects in succession dependent one on 
another. Motion is communicated mechanically to 
the ball firom the sudden action of the prm ; this 
results firom the contraction of the muscles actmg 
on the bones as levers ; the muscular contraction 
again may be shown to depend on some peculiar 
influence of the nerves ; this again may possibly 



be ttB/tei to some higfaw principle; we vMf 
Ikdi^nee, in short, as far as physiological science 
can carry us ; and thus &r, this and the former 
ease are exactly alike. But here at the com^ 
menoement of the whole train, there must still 
be an influence or cause of some kind different from 
any mechanical power; depending on volunti^ 
agency; capable of originating the series of con* 
sequences from itself; acting by different laws from 
those of matter ; in a word, an agency or influence 
of a moral kind : Or (in the graphic language of Sir 
JF. Herschel*), we must include ** a distinct and 
immedmte personal consciousness of ^ causation in 
Ihe enumeration of that sequence of events by 
which the volition of the mind is made to terminate 
in the motion of ' material objects ; I mean the con- 
sciousness of effort, as a thing entirely distinct from 
.mere desire or volition on the one hand, and from 
mere spasmodic contraction of the muscles on the 
other.'' 

Such a voluntary agency, such an influence or 
power, of which we feel conscious, and which 
implies the action (however incomprehensible,) of 
mind on matter, is what we may properly '^dis- 
tinguish by the term ** moral causation." The 
former case we may call, by way of contradistinction, 
an instance of ** physical causation." In the study 
of causes acting in the natural world, we must care* 

* Asironomyj p. 232. 
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fiilljr observe this distinction. Gases where Tolun« 
tarj or moral agency is concerned, can only be con« 
ridered in physical inquiry so far as they prop^y 
come under the laws of inert matter, or belong to 
those kinds of phyHcd action which are the subjects 
of dynamical or chemical resewch. To go beyond 
this is to confbund physical causes with moral, 
physical Science with metaphysical. 

Observing this distinction, it would no doubt tend 
much to the promotion of accurate views if we 
tx>uld succeed in agreeing to disuse the term ^^cause'' 
tn one or other of these very distinct cases* But as 
eustom has probably established the use of the term 
beyond the possibility of change, we must content 
ourselves by insisting strongly on the carefiil and 
constant adoption of 9ome such distinctive appella* 
tions as those above suggested. 

We have thus for merely contended that physical 
causes are such as are midy disHnpdsked fiom 
moral ; but we have not yet considered what their 
essentml nature is : to this we now proceed. 

Mature of Physical Cames. 

Ik the study of physical causes there has been, 
doubtless, and still exists, a strong tendency to lose 
sight of the distinction just laid down; and from 
the familiar notion of moral causation, to imagine 
a similar sort of influence in the production of phy- 
sical ejBfects : to transfer the idea of voluntary power 
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fts experienced in ourselyes to meclianical agents ; 
and by a creation of the fancy, by a sort of personi-^ 
fieatlon of the powers of nature, to invest physical, 
with the attributes of moral, action. But such 
indulgence of the imagination is here worse than 
idle; it has a direct tendency to confuse and 
entangle the chain of reasoning ; and this considera^ 
tion becomes of more importance in reference to 
the conclusions founded on physical inquiry. On 
all grounds, then, we ought surely to keep the search 
into physical truth as free as possible from such 
incongruous influence ; and soberly investigate phy- 
sical causes without being misled by the adoption of 
ideas so foreign to the subject. 

Yet notions more or less allied to these have 
been prevalent among philosophers. This pro* 
pensity for phjrsical mysticism was preeminently 
fostered in the labyrinths of the scholastic and 
Cartesian systems of a past age. But the traces of 
it have not yet been wholly or effectually banished 
from our schools of science. 

Even in later times many philosophers have 
sought to establish the notion of what they termed 
a " necessary connexion" or " efficient causation" in 
natural phenomena ; an idea which nevertheless it 
would appear very difficult distinctly to explain. 

It would seem as if they regarded material sub* 
Stances as possessed of some hidden virtues or pro- 
perties, which confer on them the powers of physical 
agents; and imagined these occult qualities the 

02 
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Beeret soul which ammates, as it were, the whole 
frame of nature. 

In some instances, the adoption of these ideas 
maj be traced to associations arising out of the 
common use of metaphorical language*. We talk 
of the chain of cause and effect ; the links of that 
chain ; the conneaAon of one event with another ; the 
dependence of causes ; the production of a result froili 
its cause. These metaphors being taken from mate- 
rial objects, insensibly lead many minds to suppose 
some similar, real, and effective union between the 
events. But this is nothing more than the very 
common mistake of straining a metaphor beyond 
the points of parallelism, in which* it properly 
applies, to others which are wholly incidental. Per- 
haps we might rather say these metaphors them- 
selves have been adopted and conceived upon a fitlse 
train of analogy. At any rate, if we retain the use 
of them, we should be careful not to be misled by 
the phraseology we employ into ideas at variance 
with the real nature of the relation intended to be 
expressed by it. 

Another source, perhaps, from which these notions 
of ^ efficient causation'' have derived strength, may 
be discovered in the vague conceptions which have 
sometimes prevailed with regard to the nature of 
mechanical forces. We might instance some specu- 
lations on the nature of ^< inertia," and the conmiu- 

* Idolafori.'^Bacon* 
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nioaiiion of motion ; as well as others oonneei^ed 
with the questions once agitated respecting the 
^ ids idva." Or, to take a more fEoniliar example, 
the indistinct notions which frequently involve in a 
angular degree of mystery, the advantage obtained 
in the use of the mechanical powers. On wit* 
nessing the effects produced by these contrivances^ 
the untaught mind can hardly help imagining a 
sort of creative energy which invests matter with 
new attributes, and supplies a source of active 
power capable of almost indefinite increase. Scien- 
tific investigation, indeed, dispels the illusion, yet it 
often continues to haunt both our language and our 
ideas relative to the nature of causation. 



Opinions on the Nature of Causation. 

Whetheb, however, originating in such misconcep- 
tions or not, whether pushed to a greater or less 
extent, some notions of this kind have prevailed 
very generally. But reasoners of an opposite school 
have arisen, who, aiming at a peculiar degree of 
precision and rigour in their speculations, have 
utterly denied and discarded all ideas of such active, 
efficient influence, which, they contend, is altogether 
chimerical; and have sought to reduce the whole 
nature and conception of cause and eflfect to tbe 
bare^ naked, matter-of-fact, learnt from experii^ilif^ 
that some one particular event or phenomenon in 
nature always invwiably folio wa another in order of 
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time ; the fonner being termed the effect, the latter 
the cause ; that besides this mere invariable ^ se- 
fuence*^ (as it is termed), they hare no other kind of 
connexion or dependence one on the other ; all we 
know or can know of the matter is the simple £act, 
that such sequence does universally ho)d good ; and 
that we cannot reverse the order. If we be prone 
to entertain the idea of any higher or more intimate 
connexion, this^ they contend, is only a vague pre- 
possession, utterly inadmissible in exact philosopUo 
inquiry. 

Against these views considerable objection has 
been raised; often, doubtless, from the abuse of 
them; because they were too exclusively dwelt 
upon, or pushed to unwarrantable extremes in their 
application. 

But apart from these objections, the generality of 
inquirers seem to have felt unable to rest satisfied 
in a view of the subject apparently so little calcu- 
lated to gratify the cravings of our intellectual 
curiosity, and seeming to conduct us to so little an 
extent into the secret workings of nature which we 
are so desirous to penetrate. They have generally 
yielded to the seemingly more natural but vague 
persuasion, that there is yet in the relation of cause 
and effect, some real, hidden, essential energy, which 
pervades and actuates all the operations of the 
material world. 

And some, even of the most truly philosophic 
minds, have been imwiUing wholly to acquiesce in 
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reducing the notion of causes to what has appeal^ 
to them the barren and unsatisfactory relation of a 
mere invariable junction and sequence of £EU)ta ; thej 
have been unable to divest tbemselyes wholly of 
some sort of idea of one event actively ocomiming 
another^ and not merely passively preceding it ; of an 
influence of some kind, an intimate connexion, an 
efficient agency, beyond the bare constancy of a 
" sequence" or invariable law*. 

Physical Causes.— ^^^ Sequence*^ of Phenomena. 

Is, then, physical causation really nothing more than 
the bare invariable sequence of two facts f To treat 
the subject fiiirly, we must of course dismiss, in the 
first instance, a number of cases which have been 
often urged against this doctrine, but which the 
slightest reflection shows to be either frivolous or 
inapplicable ; some such instances are not real inva- 
riable sequences of one phenomenon after another ; 
others involve the fallacy of the logician's ^^ non 
causa pro causa ;" others are mere statements of the 
co-existence of two constant properties. 

We restrict our view of cause and effect to cases 
in which some change, either in properties, or in 
relation or position, occurs; that is, where either 
some chemical effect or some mechanical motion is 
produced. To take one or two simple instances of 
what are properly physical causes and effects : we 

* See Note C. 
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say ^* fiiction is a cause of heat :" '^ the action of an 
acid is the cause of a vegetable blue turning red.'* 
The ancients (ignorant of gravitation) considered 
<« the moon to be the cause of the tides." 

In such cases as these there is clearly the inva* 
riable association of one fact with anotiier, by a 
sequence in order of time. Thus, whenever we rub 
two substances together, under all circumstances, the 
effect of heat follows ; and in greater intensity as the 
friction is more violent : it depends on this and on 
this alone. In the strict use of terms, then, in this 
and the like cases, our proposition is nothing more 
than the affirmation of this invariable relation of 
sequence, as a result of universal experience. 

In these instances, then, we have a precise exem-* 
plification of the doctrine of invariable sequence 
constituting the whole nature of cause and effect. 
We observe only such an inseparable relation 
between the two &cts. We may doubtless imagine 
i9ome higher principle, to account for the production 
of heat in the one case, and of colour in the other, 
as the ancients might have imagined (and, perhaps, 
did so) a sort of principle of attraction in the tides : 
but whatever we may imagine^ we know nothing. 
When these and the like cases, then, are contem- 
plated in a strictly inductive point of view, we are 
obliged to admit that nothing is actually proved 
beyond the invariable " sequence." 



Catcses referred to General Laws : Examples. 

A MFFKEOBNCE may, perhaps, be traced between such 
instances as these last referred to, and some others 
whidi we may adduce. For instance, when we say 
that ^' pulsations of air are the cause of sound," it- 
will be immediately felt that some relation, of a kind- 
more satis&ctory to our minds, is here affirmed than 
in the former cases. There is manifestly an invariable 
sequence; whenever this sort of pulsation is pro- 
duced, sound invariably follows, and never without it. 

But besides this, the propagation of tremulous 
waves^ or pulsations, through the air is a mechameal 
effect, of which we form a general idea apart . from 
its influence on our organs ; and we refer the vibra- 
tions produced in the membranes of our ears, and 
the sensation which ensues, as a particular case, to 
the more general fact of pulsations of elastic media. 
Here, then, there is not ovdy the sequence of one fact 
upon another, but, a&o, the former is more compre^ 
hensivcy and includes the latter as a particular case 
of a more general class of phenomena. 

In the same manner, we say that rapid chemical 
combifiation is the cause of that evolution of heat and 
light which we call combtistion. 

Here, again, we refer the particular effect to a 
cause of a more comprehensive kind : what we mean 
to affirm is, that combustion is a peculiarly rapid and 
intense species of chemical combination. Again, 
when we extend the bare matter-of-fact connexion 
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which the ancients perceived between the moou and 
the tides, to that view of the case which is now 
afforded us by the doctrine of universal gTavitatknt 
acting between the sun^ the moon, the solid eartb» 
and the waters on its surface, we arrive at a &r more 
generalized sort' of relation ; we refer thq phenomenon 
not only to an invariable sequence^ but assert the 
dependence of a parHadar effect upon a very ffenerai 
principle: we mean that the tides are a particular 
cfue of the universal law of gravitation. 

The same may be said of our assertion, that ^< ^ee^ 
trie discharge is the cause of lightning and thunder ;" 
that ^^ volcanic action is the cause of earthquakes f 
in a vast number of such instances, what we really 
mean will be found to include a reference to a more 
general foct, law, or principle. We mean, that 
lightning and thunder are a particular case of electric 
discharge ; or are reducible to that greater principle : 
an earthquake Vi, particular case of the effect of volcanic 
force : that is, in all such cases, we use the term 
cause to include the idea that the one phenomenon 
(which we call the effect) is a particular kind of the 
other (or cause) which is the more general fact : the 
relation is not only that of sequence, but also that of 
a species referred to its genus. 

When the suspension of water in the pump was 
first observed it was ascribed to a cause /called 
^'suction," and in the then state of knowledge, it 
was not only natural, but inductively correct, to 
ascribe so singular an effect to a peculiar cause. It 
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was apparently a case ^^ sui generis :" the effect was, 
periiaps, soon seen to be of the same kind as the 
suspension of a stone by contact with the under side 
of a wet leather ; there was then one step taken in 
the process of generalization, by referring both to 
one common canse, still named suction. Further, the 
discovery of Torricelli referred the former case to the 
pressure of the atmosphere ; and this was soon seen 
to include the explanation of the latter and all other 
analogous phenomena. And, finally, this was reduced 
under the still more comprehensiTo law of uniyersal 
grayitation. Thus the gross and heavy matter of the 
earth (as the scholastic systems considered it), and the 
pure and sBthereal substance of the atmosph^^ were 
brought under the common dominion of one simple 
and general law. Thus the study of causes proceeds 
from the first admission of a peculiar phenomenon 
as a thing '^ sui generis," imtil it is shown to be 
reducible to a species of some more extensive 
established ^* genus.'' 

When a narrow beam of solar light passes the 
sides of a wire, or the edges of an aperture, certain 
coloured stripes or fringes are exhibited on a screen 
placed at some distance. These facts were at first 
ascribed (very justly) to a peculiar property of 
light ; which was termed ** inflexion,** or sometimes 
" difflaction." 

The colours of soap bubbles, or those between 
two glasses pressed hard together, were ascribed by 
Newton to another pectdiar property of light, by 
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virtue of which it has different charactere altemateljv 
at successive intervals, along the length of the 
ray. These alternations of character were termed 
** fits." 

Some other phenomena of an analogous nature 
were^ in like manner, set down as due to properties 
of light, each entirely " sui generis." 

At length, however, it was shown by Dr. Young, 
that they could all be reduced to a common principle 
(or gains), named ^* interference ;" (before alluded 
tof ;) and which supposed two rays of light capable of 
either conspiring in their effects, or neutralizing each 
other, Bs they coincided at similar or dissimilar points 
or periods, at alternate minute distances along their 
lengths* : and such a property was accounted for by 
the supposition of light consisting in waves propagated 
through an infinitely rare and elastic medium. 

When a ray was transmitted through certain 
media, or reflected at a certain angle, it is found to 
have different properties alonff its opposite sides. This 
was a distinct fact, and was referred to a peculiar 
cause, termed " polarization." 

When polarized light is received through a tour- 
maline (or other analyzing apparatus) in a particular 
position, it wholly disappears. But if a plate of cer* 
tain crystals be interposed, a portion of the lights or 
certain particular colour^ are restored. This, again, 
was considered at first a distinct property, and was 

* See my Treatise on Optics, p. 125, Oxford, 1833. 
t See above, p. 53. 
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called ^ i£fpdamation." It has been, however, since 
pehrfecifelj eopplained by the general principle of <^ inter- 
ferenee," if combined with an explanation of polarizi^ 
tion, which is also easily supplied by referring it to 
the same general theory of waves. 

The cooling of the earth at night is the cause of 
the deposition of dew on those substances which 
cool fastest, from the condensation of the suspended 
moisture of the atmosphere upon them. Here the 
cooling or radiation of the earth, considered merely 
aS' any other heated body, is a greater or more general 
principle; such also is the more rapid cooling of 
fibrous substances ; and such, again, is the suspenak>n 
of invisible vapour in the atmosphere, and its con- 
densation on a certain lowering of temperature. We 
are thus enabled to refer the particular instance of 
the dew on the grass (and not on the gravel) to a 
union of these more general principles. Here, then, 
we have a combination of causes, involving a far 
more satisfactory and intimate kind of relation. 

True and Hypothetical Games. 

This will be the proper place to notice an important 
distinction, often not clearly kept in view. We may 
refer to a cause, or general principle, which is like- 
wise independently established by other experi- 
mental evidence as something actually existing in 
nature apart from the particular cases we were at 
first considering. 
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But also, in other cases, we may find some mere 
gratuitous supposition or hypothesis which supplies 
a connecting principle or general representation of 
the &cts» though in itself purely fictitious. Such 
a principle is sometimes termed a ^ cause/' as well 
as the former. And such cases haye been compared 
to the discoTery of a key to a cipher, obtained 
merely by finding, from repeated trials, that, in point 
of fact, it does supply an interpretation. And some 
writers have contended that this is all we want in 
inductive philosophy, and would restrict the study 
of causes solely to this object. The illustration, 
however, at best appears to me to convey but a 
miserable idea of the investigation of physical 
causes; and if adopted exclusively, cuts off the 
most valuable and satis&ctory subjects of physical 
inquiry. 

Newton (at the commencement of the third book 
of his Principiay) has laid down certain rules for tiie 
study of physical causes ; the chief of these, and a 
rule supported on the soundest considerations, points 
out two conditions as the characteristics of legiti- 
mate physical causes, viz., that they be such as are 
" trttej^ and ** sufficient to eay>lain the phenomena.^* 

Now an hypothetical cause (or the mere key to 
the cipher,) fulfils but one of these conditions. 
Nevertheless such hypotheses may be eminently 
useful, especially when we can attain to nothing 
better. With the reference to such principles, we 
are often compelled to be satisfied. They afford a 
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good representation of the fetcts^ though they have 
no other existence than as so representing them* 

Bat on all grounds, it is a £Bur higher and more 
satisfactory process if we can arrive at such a cause 
to fulfils both Newton's conditions ; such as not only 
affords a key to the phenomena, but is also ^ true," 
car is preyed to be a real principle existing in nature 
by oth^ and independent considerations. 

Ea^amples in Physics. 

1* The varied phenomena of electro-magnetism are 
all explained by the supposition of a system of cur- 
rents in directions transverse to the length of the 
needle. But these currents are not proved to exist 
by any independent evidence. This, then, is an 
instimce of an hypothetical cause, which yet explains 
the phenomena. 

2. On the other hand, the air is a medium really 
and independently known to exist ; and pulsations 
are real mechanical effects produced in it. The 
phenomena of sound are thus referred to a ^* real 
cause," which perfectly " explains" them. 

3. The explanation of dew before mentioned is 
also an example of combination of " true" causes. 

4. We before alluded to large classes of optical 
facts which are reducible to the principle of " inter- 
ference." That rays of light actually possess some 
inherent property by virtue of which they can so 
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interfere, has been shown by independent exp^- 
ment, by Ara^o and Fresnel. Interference, then, is 
a real effect ; and these classes of facts are ewpkdned 
by a ** trm cause.*" 

The fact of interference itself is again eapiained 
perfectly by the theory of waves, propagated in an 
infinitely rare and elastic medium; also a vast 
number of other optical facts which have no con- 
nexion with interference, and others which have, are 
all capable of exact explanation by this hypothesis 
of waves ; which, when modified by some peculiar 
considerations, seems likely to afford a clue to nearly 
all the most complex phenomena of light. Yet we 
have no independent proof of the existence of an 
lether, or the propagation of waves in it* It there- 
fore remains at present an hypothetical cause. 

5. Gravitation, or the tendency of matter to fall 
together with a force proportional directly to the 
mass and inversely to the square of the distance, is 
a real thing; we find it independently and experi- 
mentally in the attractions which take place within 
the reach of our investigations; we also find that 
the extension of the same cause perfectly explains 
all the movements of the planetary system. 



Ewamples in Geology. 

6. The phenomena presented by the actual state 
and structure of the earth's surface are such as both 
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admit and ^1 for inquiiy into the nature of t&o 
aauBea to whidi they can be referred. 

The porsnit of this inquiry soon discloses the 
evidence and monuments of successiTe changes 
"Wbick have occurred in the state of the earth's sur- 
fiice. In the att^npt to trace these to their causes, 
sonnd inductive geology recognises, of course, the 
same principle of referring to those \rhich are both 
true^ and suffioient to explain the phenomena. We 
cannot find true causes except in such as are really 
proved to exist, and found by experience to be in 
operation. The action of the waters on the land, 
(whether the continued power of the rivers and 
oceati, or the occasional force of inundations and 
torrents,) the subterranean force of earthquakes, and 
the external operation of volcanoes ; the contrac- 
tions and expansions which must accompany changes 
in the temperature of any considerable thickness of 
the earth's crust : these and the like are the real 
causes to which the sound geologist refers. 

The accumulation of soil at the bottom of the 
waters, the imbedding of animal and vegetable 
remains in those depositions, the elevation of por- 
tions of land out of the sea, are operations really 
and continually going on. When, therefore, fossil 
remains of organized beings are found imbedded in 
rocks bearing also the marks of a similar mode of 
deposition, we refer to such operations as those just 
mentioned as tnce causes to ea^lain the phenomena. 
And numerous series and successions of such depo- 

H 
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gits, containing the remains of species now extinct, 
and, successiTely in the order of deposition, contain- 
ing fewer of recent and more of extinct kinds, even 
to whole genera, classes, and orders of beings, call 
for the like reference to the continned action of 
similar causes through periods of countless dura- 
tion. 

And eren if difference of opinion arise among 
geologists as to the rapidity with which such changes 
may have been effected, yet no sound inquirer refers 
to causes of different kinds ; no one now dreams of 
the plastic power of nature moulding the semblances 
of organic remains in her sportive moods ; nor of 
the simultaneous formation of the different strata 
with all their fossils in one confused mass, from 
which they subsided at once into their present 
positions. 

The continent of Sweden is shown to have been 
slowly rising, by elevation in a mass, above the level 
of the Baltic, by a gradual, insensible movement, 
unattended by any violence or dislocation ; the effect 
of some enormous subterranean pressure. 

Here, then, is a true cause ; it is also one which 
perfectly explains the phenomena presented by numer- 
ous other large districts of the earth ; which, con- 
taining immense deposits of marine shells, must 
once have formed the bed of the sea, above which 
they are now elevated ; and exhibiting an unbroken 
level, we infer were elevated gradually, and without 
disturbance, by similar slowly-acting subterranean 
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forces, as bme causes, and sufficient to expiain 4jife 
phenomena. 

In the tremendous earthquake which occurred on 
the coast of Chili in 1835, an eruption of a sub- 
marine volcano caused an enormous wave which 
swept over and entirely desolated a considerable 
tract of country. The geologist traces the marks of 
such sudden and violent local inundations in various 
parts of the earth at remote epochs. Here, then, 
we have a real cause which explains them. And if, 
in some instances, the effects appear to have taken 
place formerly upon a larger scale, still we are not 
departing from the nature of a real cause in sup- 
posing submarine eruptions of greater violence. 

Thus, while no difference of opinion exists among 
rational geologists as to the propriety of attempting 
to explain the facts solely by reference to " true " 
causes, questions have, nevertheless, been, and may 
feirly be, agitated, as to the frequency or intensity 
with which such causes may have operated in remote 
periods ; and whether we should with greater proba- 
bility lean to the idea of brief eruptions of enormous 
violence, or of long-continued action of oi:dinary 
energy. Such questions are clearly matter of fair 
and philosophical discussion. But the important 
point to be borne in mind is, the distinction between 
such suppositions as those, and speculations which 
would refer the effects in question to other agency 
of a different Jdndy and which has not any connexion 
with the legitimate objects of inductive research* 

H 2 



100 NATURE OF PHYSICAL TRUTH. 

The questions at issue between certain geological 
schools refer only to a difference in the degree^ not 
in the ibW, of action supposed. The case is essen- 
tially distinct firom any chimera of universal cata* 
strophes and convulsive paroxysms. 

Volcanic action, in a single day, has been known 
to raise a hill of some hundreds of feet in height. 
The elevation of a mountain peak of as many thou- 
sands may be ascribed by one geologist to the 
sudden action of volcanic energy a thousand times 
as great; by another, to an equal force acting 
through a thousand days. The probable reasoning 
in support of either supposition, must be made out 
from concurrent circumstances. But the important 
point is, that in either case, the theorist is not 
departing from known analogies and real causes. 
The man who should contend that the volcanic 
appearance of the mountain, together with all the 
marks of upheaving and disruption, are delusive, and 
that the whole was formed at once out of primaeval 
chaos, exactly in its present condition, would be 
fidrly divested of all claim to the title of a geologist, 
or of a rational inquirer. 

The question respecting the explanation of geo- 
logical phenomena solely by existing causes, seems, 
Kke many other controversies, to be in a great 
degree, dependent on the meaning of terms. It has 
been contended that we ought to appeal as much to 
unlimited j^ce as to unlimited time. But it appears 
to me that the imlimited extension in time of the 
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operation of known causes is an assumption essenr 
tially distinct from that of an unlimited extension i^ 
intensity, this last being precisely that which wouLJ 
place them beyond the limits of known and real 
causes. It is undoubtedly true that we know causes 
only by their effects, and must infer the magnitude 
of the cause from the nature of the effects witnessed ; 
but the very question is, whether we are to derive 
this magnitude by the multiplication of the time or the 
force. And (unless where there is positive evidence 
of the suddenness of the effect from collateral circum- 
stances,) the former is the method which alone seems 
to bring us within the dominion of known causes. 

Again, even those theorists who have been most 
disposed to adopt the supposition of sudden and 
enormous paroxysms of volcanic and diluvial action 
in the earlier stages of the condition of the earth, 
have never supposed them as extending over more 
than certain limited regions of the earth at one 
time. In fact, all the changes of which we have 
evidence in past epochs, have been manifestly local. 
And the operation of existing causes is confined to 
a series of the like partial and local alterations. 
Thus no sound inductive geologist at the present 
day can admit anything like an universal simidtanecms 
formation; nor find support for any theory of a 
sudden cosmogony, applying at once to the entire 
surface of the present dry land. One small portion 
after another has been successively elevated and 
peopled with vegetable and animal life; again, in 
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the course of profoundly-adjusted changes, to be 
obliterated and overwhelmed, while another haa been 
in progressive advance. 

In all such cases, then, the observed &ct or result 
is referred as a particular case or species to some 
real existing genus or class of natural operaticms, 
and not left as a peculiar anomalous events sui 
generiSf or referred to arbitrary agency. 

Causes whose existence and operation is evinced 
by experience, are the " true" causes to which alone 
we can refer. Yet questions may fairly arise, and 
indeed must be carefully discussed, relative to the 
other condition of the case, viz., whether any par- 
ticular causes so assigned are sufficient to explain the 
phenomena ? If they are not, we then fsdl back on 
the truly philosophical maxim so admirably laid down 
by Mr. Lyell : " When we are unable to explain 
the monuments of past changes, it is always more 
probable that the difficulty arises from our ignorance 
of all the existing agents, or all their possible effects 
in an indefinite lapse of time, than that some cause 
was formerly in operation which has ceased to act." 

Connexion of Games. 

Thus the consideration of a " real cause," in fact, 
involves the connexion of one train of causes with 
another. The cause is shown to apply indepen- 
dently to one set of phenomena; we refer another 
class to the same cause. Thus we enlarge our ideas 
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of the connexion of physical phenomena ; we trace 
not only one series of causes and effects, but many^ 
and these not independent, but united by common 
principles. We perceive a union between extended 
orders of facts. We find not merely one relation 
established, but a communication opened, as it were, 
with a vast range of such relations ; and many such 
channels of communication, widely ramifying in all 
directions. The great truths of the natural world 
are proclaimed, as it were, not merely by the accord- 
ant evidence of a few witnesses, but of a vast num- 
ber ; and with the increasing assurance, too, that as 
many more as we may summon, will all confirm 
each other's statement. And this not merely in one 
or a few points, but in connected trains of narrative ; 
and again, not only in one or a few, but a great 
number of distinct narratives, all of which throw 
light upon, and corroborate each other; and the 
number and extent of which is increasing and 
accumulating without limit 

Ideas of Efficient Carnation. 

By such considerations as those now adduced, it 
appears to me that we obtain a view of the relation 
of physical cause and effect at once simple and 
satisfactory ; divested of mystery, yet rising above 
the relation of a mere invariable " sequence" of 
facts. We find the connexion of causes and 'effects 
in the connexion of laws and principles, And in 
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tbe mofit strictly philosophical view of the matter, 
we rationally extend our notion of physical causation 
beyond the bare circumstance of two consecutive 
phenomena, to the conviction of an intimate union 
between them : which is no other than that of the 
particular individual case with the more general 
law : of that law with some still more comprehensive 
principle : and of this, again, in its turn, with some 
yet more universal theory: thus establishing not 
merely sequences but reasons, not merely connexions 
but explanations. 

We may thus safely admit that our persuasion of 
an intimate causality (if rationally explained) is 
really something more than the mere influence of 
an ill-regulated imagination improperly intruding 
itself upon philosophical speculation. We thus suf- 
ficiently account for the most powerful conviction of 
a hidden connexion between natural events, which 
we experience even before the grounds of it have 
been distinctly analysed. In the successively higher 
generalizations which really constitute what is so 
improperly represented by the common metaphor of 
the " chain" of causes, we find a real and rational 
gratification of our longing anxiety to penetrate 
beyond the bare surface of sensible phenomena into 
the more hidden relations and mysterious combinar 
tions of nature. 

If further confirmation of this view of the matter 
be wanting, we may find it in observing the depend- 
ence which the strength of our impression of an 
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intimate causality always has upon the e^rtent to 
which we trace the series of combinations of laws and 
principles. 

The force of the persuasion we entertain of causar 
tion varies with the different degrees in which the 
relations of physical laws are more or less general, 
more or less widely ramified and dependent one on 
another, more or less connected with high general 
principles and comprehensive theories. Our impres*- 
aon of the idea of an efficient cause is much weaker, 
for instance, in the case of friction and heat, than in 
that of gravitation and elliptic orbits, or tides. 

Suppose we should hear it reported that some 
substance had been found in which no violence of 
friction would produce heat ; in estimating its pror 
bability prior to evidence of the fiwt, I believe no 
truly philosophic inquirer would reject it as a violas 
tion of the order of natural causes. But suppose it 
should be rumoured that a new planet was discovered, 
but that it did not move in an elliptic orbit ; I ima- 
gine this circumstance would cast suspicion on the 
credit of the whole statement, in the minds of all 
who understood the nature of gravitation. 

Or, again ; suppose it should be stated that at a 
certain port, on a certain day, the tide did not occur ; 
rather than believe that there was actually no attraco- 
tion of the water by the moon in that particular 
instance, we should adopt any supposition of cur- 
rents, winds, &c., or even rest in the mere possibility 
of some counteracting cause, though wholly unable 
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to assign its nature, as the more probable and 
rational idea. 

We have a far less powerful persuasion of an 
inseparable connexion between the action of an acid 
and the red colour which it produces, than of that 
between a high charge of atmospheric electricity, 
and the production of thunder. And the reason 
seems to be, that, in the former case, we know only 
the bare law that such an effect is produced : in the 
latter we know something (at least) of the reason 
tehy and the manner how it is produced. In the 
former we do not know any intermediate step in the 
process, any intermediate circumstance in the order 
of causes, we have no succession of generalizations : 
in the latter we can trace several. For instance : 
high electric tension always tends to a discharge : a 
sudden discharge of electricity always produces a 
flash and a violent concussion of the air : the con- 
cussion of the air always occasions a report in our 
ears. We could not imagine an instance where this 
ultimate effect was not produced without a violation 
of several distinct laws of nature. In the former case 
only one law would be violated if the effect did not 
take place. Now so firm is our persuasion of the 
uniformity of nature, that we cannot bring ourselves 
to believe in the capricious violation even of one of 
her laws; we, therefore, are prone to regard the 
violation of several in succession, as absolutely con- 
tradictory and impossible. 
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ConcliLsion. 



The study of physical causes has been by some 
writers disparaged and calumniated as of a low and 
confined character ; as being wholly limited to the 
bare investigation of factSy and as incapable of rising 
above such knowledge as is directly conveyed by the 
senses. 

The view in which we have here contemplated it, 
will completely vindicate it from this charge. It is 
manifest, from what has been advanced, that the 
study of physical causes, even in the strictest sense, 
involves the very highest abstractions, the exercise 
of intellectual combinations, of a nature the most 
widely remote from the evidence of sense. 

We have traced a gradation of meaning, from the 
bare law that one phenomenon is invariably joined 
and co-extensive with another, up to associations of 
facts and laws of successively higher generality ; we 
assign catcses of a better and more satisfactory nature, 
by assigning more general theories or systems of 
truths to which the particular cases or effects are to 
be referred. 

In this point of view, then, the study of physical 
causes becomes identified with that of the general 
laws of the natural world. And it is here, therefore, 
that the nature of causation is found to be imme- 
diately connected with that of induction, by which 
alone those laws are elicited and established. 

The experimenter is, doubtless, in the first instance. 
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concerned entirely with the bare order of sensible 
fitcts : but from these it is the very object of induc- 
tion to lead him to higher principles, to guide him 
to the contemplation of the wider generalisations 
which open to him as his view enlarges, as he is 
continually rising to more elevated laws andl loftier 
abstractions. 

We recur, then, to the accurate study of induction, 
in order to understand the ground of a rational con- 
ception of physical causes : which is, in fact, no other 
than that on which all sound induction proceeds : 
the extended evidence of natural analogies : the con- 
viction of a close union and conspiring harmony 
throughout the whole range of natural phenomena ; 
such that we cannot imagine even a partial dissocia- 
tion which would not entail more extensive disar- 
rangements, and involve a disorganization, of the 
system of material things. 

It is the combined force of many conspiring rela- 
tions which tends to impress the mind with a per- 
suasion of the intimate connexion between physical 
phenomena which we call cause and effect. It is 
this support which each distinct truth ministers to 
another ; this mutual corroboration and confirmation 
of physical laws, which constitutes the notion we can 
hardly avoid forming, of a consolidating and con- 
necting poweVf or efficient causation, between phe- 
nomena, which maintains them in union. 
This confederacy of causes, (as Bacon* emphatically 

* De Augtnentis, I, 
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terms it,) tliis adjustment of one to the other, it is, 
which compacts the whole series of physical laws, 
in a self-supporting equilibrium, like the stones of an 
arch, so that we cannot conceive the removal of one 
portion without the destruction of the whole. 

We shall thus be prepared to pursue the highest 
and most important considerations which arise out 
of the philosophy of physical causes. We connect 
those causes with universal laws; we learn those 
laws from inductive evidence: and the combined 
effect of the whole body of physical induction is to 
demonstrate the immutable uniformity and recondite 
adjustment pervading all nature. And the further 
inductive generalization, or, in other words, the study 
of physical causes, may be carried, the more abun- 
dantly do we find those conclusions confirmed. The 
mutual corroboration and conspiring testimony of 
endless concurrent inductions, advances and aug- 
ments, in an accumulating ratio the overwhelming 
evidence of order and arrangement, of analogy and 
harmony, throughout the physical world. 
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THE RELATION OF PHYSICAL SCIENCE 
TO NATURAL THEOLOGY. 



" Human knowledge is in truth the interpretation ;of those laws that 
God himself has impressed on his creation." 

Babbaoe, (Ninth Bridgewater Treatise^ p. 24.) 

^' Hsec cum meditaris studios^, invenies DeumJ*^ 

LUTHERy (Op.9 tL 204.) 

*^ Namque eos qui autumant nimiam scientiam inclinare mentem in 
Atheismum, ignorantiamque Secundarum Causarum pietati exga Primam 
obBtetricari, libenter compellarem Jobi* questione, 'An oporteat 
mentiri pro Deo, et ejus gratis dolum loqui conveniat, ut ipsi gratifi- 
cemur ? liquet enim Deum nihil operari ordinatio in natur^ nisi per 
Secundns Causas, cujus diversum credi si vellent impostura mera esset, 
quasi in gratiam Dei, et nihil aliud quam Authori veritatis immundam 
mendacii hostiam immolare.* " Bacon, {De Aufftn,, i. 1.) 

" Adeo nt tantum aheit, ut caussd physicsa homines a Deo et providentift 
abducant, ut contrk potius philosophi illi qui in iisdem eruendis occupati 
fuerunt, nullum exitum rei reperiant, nisi postremo ad Deum et provi- 
dentiam confiigiant.** Bacok, {De Augm^ iii. 4.) 



Introduction. 

In the preceding remarks, we have pursued an 
inquiry into the nature of physical causes ; and 
in introducing this discussion by an examination 
of the nature of inductive evidence, by which all 

* Job xiii. 7- 
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our knowledge of physical causes must be obtained, 
it has probably been made sufficiently manifest how 
intimately the principle of inductive generalization 
is connected with all our substantial and satisfactory 
ideas of cause and effect. 

It appeared in the first instance, that a belief in 
the permanence .of uniformity, and the preservation 
of analogies throughout nature, is in fact the very 
soul of the inductive philosophy. This supplies at 
once the first conjectural guide to our belief in fixed 
physical laws, (without which the very process of 
induction could not be carried on). And the 
unlimited extension of it is the grand and universal 
conclusion to which all experimental evidence leads, 
and to which all induction ministers increasing and 
abundant confirmation. In considering further our 
natural persuasion of the intimate connexion of 
physical cause and effect, I have endeavoured to 
explain it by regarding it as dependent simply upon 
the continually accumulating force of inductive 
evidence, and the endless order and mutual depend- 
ence of vast series of physical laws, of successively 
higher generality and wider comprehensiveness. 

Having thus examined the nature of physical 
causes, the extent to which we trace their influence, 
and the origin of our ideas of a necessary connexion 
or efficiency in them ; and having further considered 
the entirely distinct nature of what is commonly 
described by the same terra "cause," — ^but which 
ought to be carefully distinguished in meaning when 
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thus used in the sense of moral causation, the effect 
heing dependent upon volition or intelligence, — ^it 
will become necessary to examine fiirther, What are 
the circumstances under which we can recognise the 
operation of mord causes f and What the evidence 
by which their existence is substantiated ? 

Evidence of Moral Catisation. 

In pursuing the inquiry into the evidence we have 
of the influence of moral causes, we have only to 
bear in mind the distinction at first laid down ; by 
the aid of which, it will be apparent how the opera- 
tion of moral causes is distinguishable from the 
succession of physical. Moral causation, as we have 
observed, implies volition and intelligence: it is 
consequently marked by tlie indications of intelli- 
gence in the results produced. In the illusti;ation 
before given*, we supposed a known intelligent agent 
exerting a physical influence on matter. If we 
witness only effects produced on matter, how are we 
to recognise an unseen intelligent agent, is the 
question now before us. 

To recur to an illustration similar to that before 
employed : — If a stone strike against an object, it 
may have been projected either by some merely 
mechanical power, or by a voluntary agent ; and if 
we saw only the resulting impact, and not the 
origination of the motion, we should be unable to 

* Above, p. 80. 

12 
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decide which was the cause. But if we saw a 
number of such projectiles striking the object in 
succession, and all hitting it upon a certain mark, 
we should immediately conclude that the projectiles 
were aimed at that mark, and, therefore, that the 
whole was the result of some moral volition. And 
further, if we should see that the balls were impelled 
by the aid of a machine, and should find that it 
was so constructed as to discharge a number succes- 
sively, without the intervention of any manual 
agency, this surely would in no way diminish our 
impression, that the whole was designed, and 
originally set in action, by an intelligent agent. 
Nor, again, would it make any difference in our 
conclusion, whether or not we could discover any 
particular end which might be answered in striking 
the object ; though, if we should perceive or con- 
jecture such a design, it would of course add a 
further confirmation of our original impression. 

If, on the contrary, we perceived the balls pro- 
jected at random, at irregular intervals, and in 
various directions, we could not infer such design or 
intelligence. In a word, from results apparently 
capricious, from effects uncertain and interrupted, 
from action regulated by no seeming plan, but of 
an arbitrary and inconstant character, we could infer 
no design, no volition, no moral cause. It is when 
results are reducible to regular rules, when observed 
actions are found to be consistent with some fixed 
and constant system ; when phenomena can be 
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traced up to their determinate laws, or in other 
words (agreeably to what has been above main- 
tained), to their physical causes^ then, and then alone, 
it is, that we can ascend to the idea of a regulating 
moral came; and deduce the conclusion of super- 
intending volition and designing intelligence. 

In general then, the evidence and stamp of moral 
agency and intelligent influence, is found in the 
discovery of a* uniform consistency in the results, in 
a regular arrangement of parts adapted to each 
other, and to the whole, such as to preclude at once 
the idea of caprice and chance, and that of blind 
unforeseeing fatality. And this may be distinguished 
into two kinds : — 1st. Where a fixed end is discover- 
able, and we observe the direction of means to it, 
and changes taking place in fiirtherance of it. 2nd. 
Where, although no such end is discoverable, and 
no change takes place, yet we perceive things 
arranged in a certain invariable order and symmetry. 

In the study of the actual laws, mechanism, and 
arrangement of the natural world, we have a magni- 
ficent field open before us, in which to pursue the 
inquiry, whether such indications of moral causation 
can be traced; and this inquiry is in fact, in its 
most essential point, already answered in the con- 
clusions at which we arrive by inductive science, the 
universal order and invariable harmony pervading 
the material universe. 

The application of the truths disclosed by the 
study of the laws of nature, and the dependence of 
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physical causes, is, indeed, not to be mistaken ; and 
it may be truly said, that the sublime conclusions 
of natural theology, in their general and popular 
acceptation, are obvious on the most cursory survey 
of the natural world, and at once convincing, even 
to the most uninstructed apprehension. Unless 
miserably blinded by prejudice, or incapacitated by 
moral perversion, the most untaught mind instantly 
recognises the evidences of the Divine existence 
and attributes, and unhesitatingly regards the visible 
order and adaptations of the natural world, as no 
other than the created nianifestations of the Divine 
perfections* Let us, however, observe that the 
special object of natural theology, as a science^ is to 
analyse the precise steps by which these conclusions 
are attained, and examine the security of the ground 
on which they rest. The preceding portion of this 
inquiry has been directed in its proper way, towards 
this object, by scrutinizing the more general grounds 
on which all our ideas of the relation of effects to 
their causes depend ; and it is to the more particular 
application of these views to the great alignment of 
natural theology that we are now to proceed. 

Natwe of Final Games. 

At the outset of this inquiry, we meet with an 
expression very commonly employed, but often with 
little attention to accuracy of meaning; the con- 
sideration of what are called ^^ final causes^^ is referred 
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to as the main evidence afforded by the study of 
nature^ for the existence and perfections of the 
Deity. Here then, as in other cases, it is to tiie 
meaning of the term that our attention must» in the 
first instance, be carefully directed. Now the appli- 
cation of the word " cause," when we speak of " final 
causes," is somewhat peculiar, and, in fact, such as 
very commonly to occasion mistake and difficulty. Yet 
the phrase has been perhaps too strongly sanctioned 
by custom to allow an expectation that it can be 
generally discarded, even though we should gain 
considerably in perspicuity, by adopting other ex- 
pressions to convey the same meaning. 

A few instances will serve to illustrate the use of 
the term :— -The circulation of the blood is said to be 
the Jlnal came of the valves in the blood vessels. 
It would not be considered correct language to call 
it the cause simply : though by another modification 
of the word, we might say that the valves are 
provided became of the circulation. We might easily 
illustrate the distinction by abundance of other 
examples, from all parts of the natural world. 

The variation of the seasons is said to be the 
find cause of the obliquity of the eaxth's axis. The 
graminivorous or carnivorous constitution of animals, 
ike final cause of the respective forms of their teeth 
and feet. The })ainting of the imager exactly on the 
retina, is the final cause for the lens of the eye 
having precisely that focal length, and the medium 
a corresponding refracting power. Whilst the form- 



120 RELATION OF PHYSICAL SCIENCE 

ation of an image, free from colour (in perfect eyes), 
is the find cause of the lens and vitreous humour 
having their dispersive powers in a certain relation 
to each, by which, in theory, that condition will be 
secured*. 

In all such instances we, in fact, use a very 
circuitous mode of expression in adopting the 
term ^' final cause/' It was remarked before^ 
that in ordinary language we often use the term 
"cause" to signify the reason, object, or motive, 
influencing some moral or intelligent agent. Now 
when we consider the end or design^ in order to 
which, one thing is arranged in a certain adjustment 
to another : — ^when we observe things so adjusted to 
each other as to be able to trace manifest indications 
of such plan, then we say of two things so adjusted, 
that the one is the reason for the other ; that the 
first arrangement was made with a view to the 
second, or that the second is the use, end, final reason, 
or lastly, final cause, of the other. We mean, then, 
a cause operating not in one arrangement upon 
the other, (as physical cause and effect,) to produce 
it, or even to regulate it, but in the motive or reason 
of the intelligent agent, who, we infer, contrived and 
designed the adjustment. 

Thus the term " final cause f" really implies no 
more than is implied by the term " design." In the 

♦ See Note D. 

t The etymology is illustrated by the expression of Crellins : 
^*' Bes hujus umversi omnes Jinis grafiA e:3dsteie."'^De Deo et ejus 
Attrib. c. iii. 
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first instance, we find, as mere matter of fact and 
observation in the order of nature^ a recondite adap^ 
tation, or fitness, of all the parts of organized beings, 
and of all the functions of unorganized matter, to each 
other. We observe that every natural arrangement 
has its relations to other arrangements : that every 
physical effect has its dependencies, its uses, its pur- 
poses, in reference to others. We discover that in 
every such relation, (so universally and immutably 
preserved,) some particular end is, in fact, answered, 
some particular object secured. It is from the notice 
and conviction of this bare matter of fact, that we 
are led on to the further idea and belief of design and 
intention : that the end which we see answered was 
contemplated, that the object which we see attained 
was designed*. 

There is, however, another sense in which the 
same term "final cause" has been used by some 
writers, which it is worth while to consider, more 
especially as the confusion thus introduced has led 
to serious misapprehension of their opinions. 

In some cases we may trace the dependence of a 
phenomenon through a series of physical causes; 
•end the last, highest, or ultimate^ cause to which we 
can thus refer, has be^n sometimes called the *'Jlnal 
cause." And where men have been unable or unwil- 
ling to investigate such proximate physical causes, 
they have been prone to refer at once, as an ultimate 
or " final ** cause, to the will of the Deity ; and to 

♦ See Note E. 
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resolve the whole into an immediate effect of the 
Divine interposition. We shall have occasion to 
recur to some instances of this sort in the sequel ; for 
the present, the following passage from an eminent 
philosopher will sufficiently exemplify the case : — 

Laplace observes, 

*^ Tons les evenements, ceux meme qui par leur 
petitesse, semblent ne pas tenir aux grandes lois de 
la nature, en sent une suite aussi necessaire que les 
revolutions du soleil. Dans Fignorance des liens qui 
les unissent au systeme entier de I'univers, on les a 
fait d^pendre des causes fimdeSf ou du hasard ; mais 
ces causes imaginaires out ete successivement reculees 
avec les homes de nos connaissances, et disparaissent 
entierement devant la saine philosophie qui ne voit 
en elles, que I'expression de I'ignorance ou nous 
sommes des veri tables causes*." 

From this passage it is manifest that the author 
uses the term ^^ final cause," simply in the sense of 
"arbitrary agency," or "direct intervention:" or, in 
other words, employs the term ^^ final" as equivalent 
to " ultimate." 

To add another remark : 

The inquiry into final causes may fairly call for 
the exercise of much caution in distinguishing real 
cases of adaptation from many which are but appon 
refU and fanciful. Far-fetched and overstrained 
instances of this kind are sometimes urged where 

* Essai PhUosophique mr les ProhabUites^ p. 2. 
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no real or substantial indications of design can be 
rationally admitted. And those who are bent on 
finding such evidences everywhere, are too apt hastily 
to decide that one result was actually ordained mth 
a special view to another, where the connexion is too 
remote to allow us reasonably to consider it so. 
Such a course is apt to produce no other result than 
that of exposing to reproach the whole investigation 
of final causes. And the judicious inquirer will per- 
ceive at once the injury done to the truth by weak 
and delusive arguments adduced in its support, and 
how little need there is for such doubt Ail aid in the 
abundance of substantial evidences with which we 
are surrounded. 

Use of Final Causes in Science. 

The only case in which there can be any reasonable 
ground for dispute about the use of terms, is where 
they may be so chosen as to lead to ambiguity or 
mistake, as to the ideas for which they stand. 

Now much discussion has arisen as to the investi- 
gation of final causes ; and, especially, whether the 
study of them be a legitimate part of the province of 
natural philosophy. But all dispute may, I conceive, 
be avoided, simply by attention to the precise meaning 
of the term. 

According to what was above observed, we cer- 
tainly may agree to use the term " final cause" as 
simply equivalent to describing the fact of the 
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edjuHmenl which we actually observe. Oar meaning 
will then be totally free from all ambiguity. But 
then» this is only an inconyenient and circuitous way 
of expressing what would be more clearly and simply 
described by the plainer terms, " fitness,'* " arrange, 
ment,*' '^ adaptation," of things to each other. 

On these grounds I agree, therefore, with those 
who prefer to discard altogether the use of the term 
'* final cause,*" and to employ in its stead only the 
plain terms *^ adjustment," &c., which express the 
facts we actually observe or inductively collect. 

We should thus be relieved from all controversy 
about the introduction of final causes in natural 
philosophy. Since no dispute exists as to the pro- 
priety, nay necessity, of considering those adaptations 
and arrangements in our physical inquiries which 
are in a great measure forced on our observation, and 
without which our researches would be miserably 
defective in their most valuable, instructive, and 
important results. 

In regard to the reasoning, we should thus escape 
all danger of perplexing (even in appearance) the 
order and chain of it ; which is often greatly entan* 
gled by the mere introduction of an ambiguous 
term. By adhering to these more simple and per- 
spicuous modes of expression, we . should more 
palpably preserve that distinctness of meaning in 
form, which, at all events, must be preserved in 
substance. We shall keep clear the inferences from 
the order of physical causes, and the study of the 
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eauses themselves : in other words, we shall not con-> 
found physical catises with moral ogeTicy ; but shall be 
prepared, in the only sound and legitimate way, to 
deduce the indications of the latter from the 
former. 

The term ^^ final cause," employed in the sense at 
first explained, as that which it must in strictness 
bear ; viz., as involving a reference to the processes 
of creative intelligence ; is doubtless most improperly 
introduced into the investigation by which we 
advance to the elementary truths of natural philo^ 
sophy. And manifestly for this reason, that it 
expresses, and thus misleads us into making the 
assumption of the very thing which it ought to be 
our object to prove from the truths elicited by natural 
science ; viz., the existence of creative intelligence^ 
of an omnipotent and omniscient Creator. 

But it has been contended that the study of ^^ final 
causes" may be, and has been, of important use in 
physical discovery : and the well-known example is 
adduced of the discovery of the circulation of the 
blood by Harvey, in consequence of a reflection into 
which he was led on the probable tise of the valves in 
the veins. 

Let us keep to unambiguous terms, and the case 
merely shows that a good conjecture, derived from 
the observed fitness of the valves for such an office as 
would be discharged by them, if the circulation were 
a fact, led him to the right train of analogy ^ which he 
so completely verified by observation. In this way 
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it is often the case in the researches of the naturalist, 
that from observing the obvious purpose of some one 
organ, he is able to conjecture the probable use of 
some other, which, but for such analogy, would be 
totally obscure ; and such conjectures, if well founded, 
seldom fail to be borne out by actual experimental 
proof. 

The uses of things (simply so considered,) wherever 
they have been fairly traced and established, supply 
a perfectly just, and most useful ground of analogy 
for guiding us to inductive conclusions. The habit 
of observing such adaptations in actual cases sug- 
gests grounds of reasonable probability for expecting 
them in instances as yet untried ; and such conjectures 
in skilful hands are of the utmost utility in physical 
inquiries ; as we often noticed, in the course of our 
former illustrations. 

So long, then, as we confine ourselves to the 
simple notion of ihefoM of adjmtmenU or use^ without 
reference to moral or intellectual causation, we are 
not departing from sound physical analogieSj which 
we have before contended are the only rational 
guides in those conjectures which lead to sound 
inductions. 

The Eccmomy of Causes. 

Another instance of the use of final causes in 
physical investigation, on which much stress has been 
sometimes laid, is the reference to what has been 
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caUed the " lex parsimonide," the " economy of causes/' 
or the principle that " nature does nothing in vain ;" 
or that the most simple means are always adopted 
for obtaining given ends ; or that several powers or 
agents are never resorted to where one suffices* 
Such a principle finds its use and application in aid 
of scientific research, when it is taken as a guide to 
the more simple in preference to the more complex 
theory ; to known causes rather than imaginary ; to 
hypotheses already applying in other cases rather 
than new and arbitrary ones; to analogies with 
existing and established relations rather than to 
gratuitous suppositions. 

Of this kind were the arguments from probability, 
which weighed most with Copernicus and with 
Galileo, in favour of the solar system, at a period 
when no demonstration had been attained; and a 
more precise exemplification has been found in the 
argument for the earth's motion in its orbit, and its 
rotation on its axis, being derived from one and the 
same primary impulse. It having being shown by 
Bemouilli, on mechanical principles, that one impulse 
would produce both^ and even the precise point of 
the earth calculated at which it must have been 
appUed, so as to accord with the existing motions 
and velocities. 

Upon this I will merely observe that the prin- 
ciple referred to, when stated in simple and precise 
terms, is, in fact, nothing more than the announce- 
ment of a great physical and inductive law, the 
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evidence for which is no other than that of any other 
physical induction. It is, however, highly important 
in our mode of enunciating it, to keep it carefully 
distinct, as an inductive conclusion, from all manner 
of speculative assumptions. For (precisely as we 
have noticed in other cases) it is in this way alone 
that we can consistently and rationally employ any 
guide to scientific conclusions, when those very 
conclusions are to form the evidence of the truths of 
natural theology. For the legitimate force of such 
arguments, it is manifestly essential that we avoid 
making them arguments in a circle ; and that we do 
not assume the operation of the Divine will in the 
process of reasoning by which we seek to prove the 
operation of the Divine will. 

Firud Causes in Comparative Physiology. 

The question respecting the introduction of final 
causes into philosophy has been made peculiarly 
prominent in the controversy which has subsisted 
between two distinguished schools of physiology in 
France, to whose general views of organization we 
have already adverted*. The question with regard 
to final causes has, in fact, been mixed up with the 
purely physiological question at issue between them, 
from which it undoubtedly is quite distinct, and 
ought, especially in an inquiry like the present, to be 

* See Whewell's History of the Inductive Sciences^ vol. iii. 
p. 456, et geq. ; and above, p. 39. 
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earafiilly kept so. In the views which have been 
tak^i of this controyersy, we may also observe that 
the toufem^ ascribed to the respective opinions has 
had a considerable share in influencing the judgment 
finrmed upon them; and bas, perhaps, assisted in 
obscuring their real character ; which, when dispas- 
sionately examined, seems to me by no means such 
as to justify the strong censure of the one and pre- 
ference of the other, which has been sometimes 
expressed. 

Cuvier and his followers have insisted strongly on 
the propriety of pursuing physiological examination 
upon the assumption, that every part of the orrani- 
zLon of «! Jmal mm hav/ 1. «. .nd that 
then by comparison of one part with another, we 
should proceed to trace the particular tise and inten- 
tion of each organ, and so advance to our conclu- 
sion as to the nature of the animal, and its place in 
the scale of creation. ' Cuvier specifically states this 
principle of what he terms " the conditions of 
existence," as equivalent to what are commonly 
called ** final causes ;" and speaks of the combination 
of organs adapted to " the part which the animal has 

• 

to play in nature." And in affirming this, Cuvier 
has but extended and followed up the method of the 
most distinguished of his predecessors, who have 
generally regarded this adaptation of parts in orga- 
nized structures as not only an inference deduced 
from all researches, but a sure guide in further 
investigations. 

K 
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To these Tiews the advocates of theorj of ** unitj 
of composition," or ** analogues^'' have been strongly 
opposed. Geo&oj St. Hilaire, while he confesses 
that ^ it is very difficult fbr the most cautious man 
never to have recourse to final causes in his expla- 
nations," yet agrees with Bacon in considering them 
as ** sterile ;" and expressly observes, ** I take care 
not to ascribe any intention to God ; fbr I mistrust 
the feeble powers of my reason. I observe fects 
merely, and go no further. I only pretend to the 
character of the historian of what is. I ciumot 
make nature an intelligent agent who does nothing 
in vain, who acts by the shortest mode, who does 
aU for the best V And again remarks upon the 
before-quoted expression of Cuvier, ** I know 
nothing of animals who ha^ to play a part in 
naturef ." He has also illustrated his ideas still fur^ 
ther by the remark^ that when it is stated, for 
example, that fishes have certain locomotive powers 
became they are destined to live in the water, ** by 
the same reasoning you would say of a man who 
makes use of crutches, thiat he was originally des^ 
tined to the misfortune of having a leg paralyzed or 
iunputated." 

Let us merely, in these cases, as in others^ look 
to the correctness of our reasoning, if we be really 
aiming at a sound analysis of the evidences of truth. 
Let us but guard against the manifest error of taking 

* Principes de Phihsopkie Zoolc^fique, p. 10. t lb. p. 06. 
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for granted the thing to be proved. If in physio- 
logical, as in any other inquiry, we set out by 
assuming design, intention, or in a word, a moral 
cause^ then it is clear that any inference we may wish 
to draw in support of the truth of natural theology, 
is vitiated and nullified. Considered, therefore, as 
taken in the correct order of reasoning, the caution 
expressed by Geoffrey St. Hilaire, appears to me 
strictly just, and the censure which has .been cast 
upon it undeserved. If he did set out by " ascribing 
intention to the Deity," he could not arrive at any 
proof of such intention. The reason^ indeed, which 
he assigns of ' ^^ mistrusting his feeble powers," 
appears to me to be a wrong one ; it should rather 
be that all reasoning would thus be lost, and all its 
steps confounded together. But as a physiologist, 
as supplying the materials for the conclusions of 
natural theology, he is undoubtedly right in assuming 
solely the character of the historian^ and seeking 
only bare (acts and laws, that he may from them 
elicit the great inferences to. which they lead. To 
Msume the ^' economy" of causes, to ^^ make nature 
an intellig^it agent" in the outset, would be to 
anticipate the conclusion ; if the idea itself do nof 
involve an entire concision of thought. To assign 
to animals ** a part to play" before we have traced 
their analogies, is surely premature in the order ot 
just reasoning, if by that expression anything more 
be meant thto the mere guiding conjecture which 
tiie structure of their organs may suggest. 

K 2 
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It is equally true that the habit of making such 
assumptions, even tacitly, is difficult to avoid. Be* 
cause when proofs have abeady largely accumulated^ 
we are of course prepossessed with the conclusion 
which we suppose the farther instances must also 
substantiate. But when our avowed object is the 
exact discrimination of evidence as such, and the 
strict analysis of our impressions into their logical 
elements,, the distinctions must be studiously kept 
in view. 

The illustration of the man on crutches has been 
blamed as idle and unbecoming. It does not appear 
to me deserving of censure in this way, though I 
think it inapplicable, as being an argument upon an 
isolated and accidental case; the essence of such 
reasoning consists in its extension to entire species 
and classes of beings in their natural relations. At 
all events, whatever may be thought of the parti- 
cular illustration, the same remark must be still 
applied with regard to any assumption of designing 
moral agency in the adaptation. 

Let us, in such reasoning, only bear in mind these 
obvious distinctions. Let us not allow physical 
investigation to borrow from natural theology, if it 
is to fiimish the very means of support to divine 
truth. Let not natural theology be made to 
minister to science, if science is to be the hand- 
maid to natural theology* 

In physical laws we must keep clear of assuming 
moral causation. But the general laws and analogies 



TO NATURAL THEOLOGY. 133 

al/readtf established may fairlj be taken as our guides 
to others yet to be made out. They, indeed, must 
be so appealed to ; for, as we endeavoured to show 
at the outset, they are recognised, and bear* an 
essential part, even in the strictest logical analysis 
of inductive reasoning*. 

In the particular instance, then, of the physio- 
logical topics referred to, we may fairly adopt (as 
the evidence may seem to warrant,) either the prin- 
ciple of " analogues,*' or of the "use of organs,'' (this 
latter being carefully distinguished in meaning from 
any idea of moral causation.) But these or other 
equivalent physiological theories must be taken 
simply as such, and barely as £Btr as they are war- 
r.Z b, inductive Uw, /.nd in this «/the, n,., 
be most correctly adopted, and even become indis- 
pensable as our guides in considering any new. case, 
or carrying on any further research. 

Comparison of Arguments from Order and from 

Mechanism. 

The examination of the question Jast referred to 
may suggest, some further reflections not unim- 
portant with reference to the evidences of natural 
theology. 

The two theories of comparative physiology to 
which we have been referring, and which have been 

* See Section I., page 25, and note. 
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considered as so much opposed, especially in their 
bearing upon the conclusions of natural theology, do 
not, upon closer examination, appear to present any- 
thing really at variance. Without pretending to 
form an opinion on their respective merits, consi- 
dered physiologically, I will merely observe this 
much : Both systems tend equally to establish the 
existence of profoundly adjusted order and unifor* 
mity in nature, though of somewhat different kinds. 
The one system contemplates the entire range of 
animated beings, and unveils to the well-directed 
eye of the physiologist the most marvellous preservi^ 
tion of exact analogy, even throughout the most 
apparently trackless mazes of dissimilarity. The 
other, without taking this wide range, yet establishes 
the same truth, within more limited and detached 
portions of the field of inquiry, and within those' 
several limited portions enlarges greatly our percep- 
tion of the combination of adjustments in which the 
same great principles are manifested. 

The one theory dwells on the relations and adap- 
tations of whole classes and orders of animated 
structures to each other ; the other, on the relations 
and adaptations of the several parts of one animated 
structure to each other, and to the purpose of the 
preservation and well-being of the whole. The one 
leads us to consider the more abstract analogies 
which connect together the various parts of animated 
nature by general laws ; the other, the more practical 
relations and mutual subserviency of the parts of 
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organio structures to the purposes of animal exiso 
tenee« The one shows a vast and perfect compos 
sition» an elaborate and systematio design, presented 
to our contemplation ; the other, a profoundly ing6« 
nious and complioated machine set in aotion. 

Now, if we consider the bearing of these views on 
natural theology, it must, I think, be admitted that 
they both, though in somewhat difierent ways, tend 
equally to substantiate the great inference of dmgn^ 
In the universal preservation of systematic order, 
susceptible of exact classification by pervading anan 
logics, there is just the same indication of design imd 
inteUigenoe as in the adaptation and adjustment of the 
parts of any individual machinery to an end. 

An elaborate design of art, a well-proportioned 
edifice, a magnificent painting, though addressing 
themselves solely to our contemplation in their silent 
and immovable proportions, are surely quite as 
forcible manifestations of intellect and genius, as the 
most skilfully contrived piece of machinery in inces* 
sant activity, fabricating the most useful productions. 

Either way, then, in the study of nature there i^ 
an equally clear manifestation of that infinite inteU 
ligence, which, after the inductive examination of the 
laws or adjustments in either cp,se, we are directly 
led to acknowledge as the irresistible conclusion. 
And as this is the case with either species of inves- 
tigation singly, so will it be more pre^eminmitly true 
when both are pursued jointly, as they assuredly m^y 
be, without the smallest detriment to each other, or 
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Mufurion of first principles, provided onij we keep 
strictly to the simplest rule of all just reasoning, and 
do not confound our final conclunon with our first 
assumption. 

The highest philosophy is most disposed to cherish 
a readiness to perceive and admit the fair indications 
of design and intelligence, in whatever form they may 
present themselves ; and there is a wider expansion 
given to our views when we thus include the con- 
templation of order and symmetry, (even though we 
perceive not their end or object,) in our notion of 
design. In such considerations we may find the 
loftiest exercise of truly philosophical refiections; 
we shall realize the highest aim of scientific specu- 
lation ; and shall recognise the truth of the remark 
so forcibly expressed by Dugald Stewart : — ** There 
is a certain character, or style (if I may use the 
expression,) in the operations of Divine Wisdom; 
something which everywhere announces, amidst an 
infinite variety of detail, an inimitable unity and 
harmony of design ; and in the perception of which 
philosopkical sagacity and genius seem chiefiy to 
consists 

Ea^ampk : — Botanical Symmetry. 

There are few branches of science from which we 
learn more decisive indications of that wonderful 
symmetry and order which exist in the disposition 

* Philosophy of Mind, ii. 418. 
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and modification of organized structures, than from 
botany. 

In the clas8i6 cation of plants alone, whether on an 
artificial or a natural system, we trace the clearest 
indications of this pervading principle. But so little 
is the bearing of it perceived, that nothing is more 
common than to hear ridicule cast on the emptiness, 
BA it is considered, and pedantry of scientific nomen- 
clature and systematic arrangement. Those who 
ignorantly indulge in this kind of ceusure are little 
able to understand how much even this mere classi- 
fication implies. Had it no other use, the mere &ct 
of an un&iling reduction of each individual and each 
species to its place in a system, is itself an unques- 
tionable and obvious indication of plan and design 
in the organization of those individuals and species. 
The system may be artificial and complex, the 
nomenclature may. seem dry, technical, and pedantic, 
but the existence of order is real ; and the invariable 
adherence to a certain determined set of types imd 
forms is nothing less than one of the most decisive 
evidences of that pervading uniformity throughout 
nature, which is the legitimate manifestation of one 
presiding intelUgence. 

But nowhere, perhaps, in the compass of this sci- 
ence is tbe truth of our position more singularly 
confirmed than in the remarkable &ct observed by 
botanical physiologists, of the existence of abortivet 
yet always symmetrical parts in plants. The subject 
has been touched upon in immediate connexion with 
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our present application of it by Dr« Daubeny, (in his 
inaugural lecture on botany,) and I cannot better 
convey an idea of it than in his own words :•*— 

^^ We find parts existing in a rudimentary or abor«f 
tive state in one species, which in others serve some 
manifestly important office ; neither would it be any 
objection to the idea of design, if it could be proved 
that in this rudimentary condition they were abso^ 
lutely useless, although it must be considered an 
additional proof of arrangement, when, as in many 
instances, we are able to show that they become sub- 
servient to a new purpose by being unfitted to their 
primary one*." 

After giving some instances of these occasional 
transmutations of function and character) the author 
observes distinctly, that, apart from this, the exis- 
tence of these abortive organs in a regular symmetry 
is alone an indication of design ; and quotes in sup- 
port of his view the following remarkable illustration 
from M. De CandoUe r-^ 

** If on a subject so grave and elevated I may be 
permitted to avail myself of a comparison somewhat 
mean and trivial, I may, perhaps, render my views 
on this subject somewhat better understood* 

*' I will suppose that I am seated at a splendid 
banquet, and certainly the repast which nature sets 
before us may well merit this appellation. 

<< I endeavour to discover what evidence tsan be 

* p. 24. 
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afforded that this banquet is not the resnit of chance, 
but has been due to the will of an intelligent being. 
No doubt I should remark that each of the dishes is 
in itself well prepared, (this is the argument of the 
anatomist,) and that the selection of them implies a 
reference to the wants of the individuals who partake 
of it. This is the reasoning of the physiologist. 
But may I not likewise observe that the dishes that 
constitute this repast are arranged in a certain sym- 
metrical order, such as is agreeable to the eye and 
plainly announces design and volition ? 

** Now, if on examining the above arrangement I 
should find certain dishes repeated, as for instance in 
double rows, for no other apparent reason than that 
the one might, in a manner, correspond to the other ; 
or observe, that the places which they should occupy 
were filled with imitations of the real dishes, which 
seem of no use with reference to the object of the 
repast, ought I on that account to reject the idea of 
design ? 

" So far from this, I might infer from the very 
circumstances stated, an attention to sjnomietrical 
arrangement, and consequently the operation of 
intelligence. 

" Now, this is precisely what happens on the great 
scale in nature. Considerations derived from the 
symmetry of parts correct, in ^at measure, what 
is deficient in the theory of final causes, and tend, 
not only to resolve many difficulties which present 
themselves in the general economy of nature, but 
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eyen to tranflfonn them into eyidences of the exis- 
tence of this very order.*' 

I will not injure the force and beautj of this illus^ 
tration hy any comment. The conclusion i^pears to 
me Irresistible, that S3rmmetry of arrangement is as 
decided a proof of design as adjustment of mecha- 
nism :-— beauty and harmony as clear indications of 
nodndy as combination of mechanical action. 

Exam/pies from Phymlogy. 

Few parts of the organized body were more com- 
pletely involyed in obscurity as to their nature and 
functions than the nervous system; until of late 
years, by the united labours of Sir Charles Bell, 
M< Magendie, and Mr. Herbert Mayo, a valuable 
light has been shed upon the subject. 

All parts of the body over which we have any 
control, are found to be furnished with two distinct 
sets of nerves. Every part has also, as we well 
know, two distinct powers or functions, one passive, 
or that of sensation : the other active, or that of 
voluntary motion. Of the two sets of nerves one 
invariably gives the first power: the other the 
second. 

This recondite distinction of use and properties, 
so undeviating in the midst of the greatest apparent 
complexity, is surely a striking instance of the most 
beautiftil harmony between the distribution of the 
organs and the corresponding functions. Though we 
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perceire no mechanical principle of contrivance, nor 
(in the ordinary sense) any reason for the twofold 
system of nenres. 

But these researches have been carried further: 
at first sight nothing would seem more devoid of 
order or method than the arrangement of the origins 
of the respective systems of nerves. Mr. H. Mayo*, 
however, has succeeded in reducing the apparent 
confusion to a simple system. He has made out the 
general law of distribution, that the nerves of motion 
have their roots in the same part or segment of the 
nervous centre as the corresponding and accom^ 
panying nerves of sensation. 

The same physiologist has pursued the subject 
more recently, and has deduced many curious results, 
especially involving the confirmation of the pr<>» 
found anticipations of Dr. Whytt (1768) ; which are 
remarkable as tending to simplify and reduce to a 
common principle, the instances of many motions 
and affections, which have been regarded as involun- 
tary ; of which we seem unconscious ; but which yet 
are really, results of volition, though overlooked from 
habit. The consideration of probability and analogy 
derived from the simplicity of nature, was here the 
guiding principle which led the author to his 
inferencesf ; and which is so beautifully confirmed 
by them. 

* Outlines of Phymhgy^ 4th edit. p. 263 ; and On the Potcers 
of the Boots of the Nerves^ &c., London, 1837, p. 17. 
t Ibid. p. 21. 
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The cases last referred to afford good examples of 
a simplification of principle, which m|t>y be fidrly 
urged as a proof of Presiding Intelligence in the 
arrangement of the organized body, though we see 
nothing but the indications of this symmetry and 
order, and no positive perception of a use or end 
answered. To look only to such purposes, or prac* 
tical contrivances, is to take fitr too narrow a view 
of finid causes. We should learn to trace design 
equally, perhaps even more cleariy, in cases where 
we perceive no end or practical design, but where 
the influence of ordaining intelligence is displayed 
solely in the continually increasing simplicity of 
principle and symmetry of arrangement, which are 
constantly opening upon us in every successive 
advance of discovery. 

It has been admirably observed by the distinguished 
physiologist just referred to, ^^ As philosophy advances 
the properties of matter are perpetually found to be 
few^ and simpler; which the creative wisdom so 
combines and directs as to produce the most diver- 
sified, and, at first right, opposite results*/' The 
disclosure of such a principle alone seems to me to 
constitute the hi^est kind of proof of presiding and 
ordaining Intelligenca I have above referred to 
some instances in support of it; but I must here 
add one more case, which places the argument in 
a peculiarly striking point of view, derived from the 

* Introductory Lecture at Kin^s CoUege^ 1834, p. 16, 
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ii^earohes of modem physiology; and whioh I 
daimot express better than in t^e words of the same 
author* : — 

^^One common commencement is there for the 
development of all the families of vertebral animals^ 
There is a period after its commencement, when the 
irame ib outline being already distinct^ the class 
even of the individual is indistinguishable, whether 
it be fish, reptile, bird, mammiferous animal^ or even 
man. For a time, these all march parallel, alike in 
Idl things, the highest not differing from the lowest. 
For example : the fish, the lowest in the scale, is 
formed to breathe the waters ; for this purpose, in 
its throat there must be openings made, to give 
passage to the water through its gills. These open* 
ings are called branchial apertures. The reptile has 
no need of these openings ; but they are formed in 
it. In the bird they would serve no use ; but they 
ure there. In the mammiferous animal again, in 
man, they are useless, but they are still present. 
Respiratory apertures in the neck, with a single 
heart) and a corregponding distribution of the aorta, 
form the early undistinguished and undistinguishing 
type stamped on the whole range of vertebrata. 

" But now a difference begins. This character of 
organiEation is to be permanent in fish. In fisk, 
therefore, it now expands and amplifies itself. At 
the corresponding period, in the higher animals, it 

* Ibid. p. 20. 
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fiiderttid disiqq>ears; durinldng, while a higher wder 
of orgnnieation supersedes it, and parts are developed' 
whieh in the fish appear not. This lair brids 
throughout the economy- There is one commtm 
tjpe for the brain at its first production^ nrhich 
remains permanent in the lowest tribes^ but is 
imppoved upon by fresh developments in each above. 
Thus the brain of man at first resembles that of a 
fifth, then of a reptile and bird : finally, it becomes 
the mammiferous brain, then human." 

On contemplating so truly astonishing a train of 
development as is here unfolded, the refleefcion. 
which presents itself to the mind may, in the first 
instance, be very different from that which is 
induced on a more enlfirged consideration of the 
case. 

In the gradual stages of the process here unveiled, 
we perceive organs bestowed apparently without 
discrimination as to the future destiny of the crea* 
ture: adapted in many to no perceptible end; in 
fact, positively useless and superfluous. All notion 
of final causes seems excluded; and all idea of 
adjustment to a purpose, violated. Even the sup- 
pression of a useless organ, and the substitution or 
super-induction of one which is useful, seems a 
circuitous and unnecessarily complex process of 
obtainii^g the end ultimately accomplished. 

But when we look at the regularHy of iJie system 
on which all this is planned ; when we consider that 
these useless or abortive organs are, in all cases, 
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coiifltraoted on one simple model ; when we obsMve 
the precise order in which they disappear, exaetly in 
accordance with the destined difference of function in 
the different species ; when we trace the undeviating 
scheme on which the new modifications are respec* 
tively super-induced ; when we regard the deter- 
minate scale, according to which the whole process 
is unalterably carried on ; — ^then we shall be urged 
with an increasing and accumulating force of con^ 
viction, to the conclusion that all this arrangement, 
however apparently complex, is, in reality, an asto- 
nishing instance of conformity to laws of the most 
recondite simplicity : that every step in the process, 
however apparently superfluous, is in strict accord- 
ance with a great principle of uniformity : that every 
stage in the transformation, however, in first appear- 
ance, destitute of direction to a purpose of utility, 
yet, if it answer no other, has its direct application 
in filling up a place in the universal harmony and 
incomparable unity of design, which pervades all 
organized nature. The very singularity of the pro- 
vision, well considered, evinces the enlarged pre- 
servation of analogy : the very objection and difl&culty 
of the case is converted into an evidence in favour 
of the argument from symmetry. 

But this is not all: an extension of the same 
principle, nearly obvious when once it has been 
made known, enables us entirely to refute one of the 
most plausible objections, and remove one of the 

L 
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most formidable difficulties, which previously opposed 
itself as a positive exception to the harmony of 
design in the animal organization ; the existence of 
cases of malformation. These are now understood, 
by the aid of the principle just adverted to, to be in 
facty due not to any disordering interruption, not to 
any anomalous interfering cause, but simply to a defi- 
ciency in power to carry on the process of develop- 
ment; which is therefore merely arrested at an 
imperfect stage*. 

Proadmate Games compared with Fia^ed Laws. 

The distinction which has been before drawn be- 
tween physical and moral causation, and the relation 
of cause and effect, may tend, in no small degree, to 
remove a difficulty sometimes felt in the estimate of 
the proofs of creative wisdom and power Supplied 
by the contemplation of organized life as compared 
with those derived from the study of the heavenly 
bodies. In the former case, the production of 
animal and vegetable life is observed to be always 
in connexion with a proximate material cause. In 
the latter we can conceive no material cause of the 
existence and motions of the planetary system. 
Hence it has been noticed that the former class of 

* For an explanation of these cases (of which my limits will 
not allow the insertion,) the reader is referred to the same Intro- 
dtidory Lecture^ p^ 21. 
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phenomena do not famish (to some minds at leflst,) 
the skttife conclusive evidence of a Deity as the 
latter ♦. 

Now when the nature of physical or material 
causes is distinctly understood according to the view 
we have here taken of it, it becomes evident that 
the material or physical agency which is referred to 
in the production of organized life, is nothing more 
than the series of laws to which we are able to 
reduce those processes of nature. We trace an 
invariable course of sequence and dependence of one 
phenomenon or effect, upon another of a more general 
kind. We can follow up these trains of conse* 
quence through a considerable number of steps, and 
thus perceive a connected series of laws impressed 
upon the fanctions of material and organized beings. 
In the case of the heavenly bodies we cannot do 
this, at least with reference to the origination of 
their motions, or adjustment of their masses and 
distances. The difference, then, is solely that we 
can trace a longer series and a more complicated 
system of physical laws in the one case than in the 
other ; and therein it would seem to follow a greater 
ittther than a less manifestation of design and intel- 
ligence in the former case. In neither do we arrive 
at any efficient causation or moral agency but by 
carefully establishing the material indications of it ; 
and it is solely from the adjustment of physical laws 

* See Dir. Turton's Natural Theology^ p. 64. 

L 2 
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that we are able to trace those indications. Th^ 
Inaterial proximate causes (as they are termed,) of 
the production of organized life are causes of a dif- 
ferent kind from that moral causation which, in the 
imposition of laws on matter, and in calling that 
matter into its existing combinations, we recognise 
as creative power. 

Evidences of Creation. 

Just and sober inductive science, applied to the 
examination of the actual structure of the earth's 
crust, enables us with satisfiEu^tion and certainty to 
trace the changes which have taken place on the 
surface of a globe possessing the same nature as the 
existing earth, and in the structure and habits of 
organized beings analogous to those now inhabiting 
the world. It investigates the alterations which 
have been effected by physical agents resembling 
those now in operation, and in accordance with 
general laws the same as those now recognised in 
the economy of nature. 

But it does not, and cannot rise to the disclosure 
of what occurred under a different state of things, or 
owing to the action of causes of a different order 
from those now discovered by physical research. It 
cannot show a chaos, or trace the evolution of a 
world out of it. It cannot reason upon a supposed 
'State of universal confusion and ruin, and theimme- 
'diate reductic»i of it into onkr and- arrangeniieiit. 



Im ican.invjestigdte the changes of things, Imt mp 
their, origin ; in a word, sound geology willneY^f 
48pire to .the character of cosmogony. 

.Geology is, indeed, pre-eminently distinguisheji 
from other branches of physical science in this, th^ 
while they teach us only the eadsting order of nature, 
this carries us back in time, and shows a period 
when the present races of organized beings did not 
exist ; and by consequence, establishes the fact of a 
creation, that is, more properly, of a series of crea- 
tions; and these manifestly not brought about at 
-any one marked period, or extending to all animate^ 
< nature at once, but by the slow and gradual intro- 
duction of each new species as the older disappeared. 
The successive strata are the sepulchres of succes- 
siye races of organized beings, differing more or less 
from existing species ; and those of the least anti- 
quity containing extinct species, co-existent with 
those now tenanting the globe, and bearing decisive 
evidences of progressive, local, gradual deposition 
and elevation. The marks of sudden violence, in- 
deed, are occasionally seen in all formations; but 
their occurrence is the exception, not the rule ; and 
: in its most extreme cases, always limited to a narrow 
hcd extent. No one simultaneous universal change 
has ever taken place on the surface of the globe ; 
but all effects, however great, have been accom- 
plished by a series of local and partial changes; and 
even where we may be left to conjecture as to the 
rviolenjise or suddeimess of those changes with respect 
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to timet we have ocular proof of their extent in 
ipace* All that geology establishes, then, in this 
particular, is the fact of the g)*adual origination of 
new species, but by no means the particular method 
or process by which it has been brought about. 

It is true there have not been wanting theories to 
explain these processes on natural principles. Yet 
of these, the most celebrated have failed to stand 
the test of increasing observation ; while none, per- 
haps, have been altogether satisfactory or free from 
material objections. Physical research cannot bring 
us to any distinct idea of the nature of creation. 
Tf we consider the simple case of the introduction 
of a single new species, or even individual of a new 
species, there is an obvious limit imposed on our 
speculations. On the other hand, it is freely open 
to the physical inquirer to trace, as closely as pos- 
sible, the secondary means^ as far as the nature of the 
case admits ; to investigate rigorously, for example, 
all the modifications which change of climate, domes- 
tication, crossing of breeds, &c., may produce. Such 
inquiries may be far from successful ; they may lead 
only to some few imperfect conclusions utterly insuf* 
ficient to ground any theory upon; but certainly 
this ia the only course open to the inductive inquirer. 

The question respecting the immutability of spe- 
cies, and the possibility of a transition from one into 
another; of such modifications as we observe in 
intermediate races being perpetuated ; of new sper 
cies being thus eventually introduced; with the 
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various collateral topics which are involved in these 
inquiries, have all formed the sulyects of anxious 
debate, and even of animated controversy, among 
physiologists. There has undoubtedly been a pre- 
ponderance of evidence against the notion ; and the 
high authority of Cuvier has been claimed as head- 
ing the phalanx of the opponents. Whilst on the 
other hand, Geoffrey St. Hilaire has spoken of the 
" age of Cuvier" as approaching its termination, 
and the immutability of species as a conviction fast 
fading away from men's minds. All that I presume 

• 

to observe on such a subject is this : that it is a 
question fairly open to philosophical di&cussion; 
and one which is at any rate the only avem^e to a 
scientific solution of the problem. If natural science 
be ever able to conduct us to the knowledge of such 
a point, it must be by some such route as thii^* 
And we have no more reason to despair of its doing 
so in this case than in any of the other instances of 
philosophical discovery, which in a past age naight 
have been pronounced as hopeless and visionary as 
some are now disposed to consider this. While we 
must also recollect that all the conclusions which 
have been deduced from the observed facts relatipg 
to the modifications of species are restricted by the 
condition of the short period of time during which 
their operation has been contemplated; and that wq 
must admit as essentially influential the very different 
circumstances which might aflfect similar opemtiona 
continued through unlimited periods of past duration. 
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The appeal to another kind of evidence, to know- 
ledge derired from another source than that of ph j-« 
sical inquiry conducted on the principles of estan 
blished natural analogies, would merely transfer our 
inquiry out of the pale of physical science into that 
of moral authority, and would consequently divest 
it of all force in respect to the purpose of subst^n- 
tiating the great truths of natural theology. The 
proper conclusions of physical inquiry are to be 
directed only to the two simple points, the actual 
occurrence of successive originations of species, and 
the elucidation, as far as possible, of the secondary 
means by which those originations may have been 
brought about. 

€reology, then, affords abundant proof of the fact 
that there was a time when the present races of 
organized beings did not exist, and consequently 
bears direct testimony to the occurrence of what we 
term creation ; that is, the introduction of new spe* 
cies ; as it does also of the previous introduction of a 
vast series of other species, of which it also shows 
the successive extinction. But the evidence is per- 
fectly clear as to the ffradtud character of this intro* 
duction of species. Those now existing are found 
to have co-existed with others now extinct, as these 
did in their turn with those of older date, until we 
arnve at periods when •whole genera and classes were 
entirely different. But at no period do we find an 
absence of organized life followed by a simultaneous 
universal production of it. 
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'When, therefore, "on geologioal grounds, we speak 
of tho evidence of ereation, we must carefully beagr 
in mind what is meant, and must restrict our mean-' 
ing to the gradual appearance of one increasing 
fiunily, while another was as gradually wasting awajjf 
and disappearing. Geology, in a word, bears witness 
to a continued, perhaps perpetual successions of 
creations. It consequently tends infinitely to exalt 
our ideas of that eternal and overruling Omnipotence 
by whose agency they were brought about. 

But no researches have disclosed the mode in 
which this has taken place, nor the process by which 
such a result of creative Omnipotence has been 
accomplished. It only assures us that it was not 
applied to all existing species at any one time. 
While, therefore, geology has been unable to trace 
the mode of the Divine operations, it has, beyond all 
question, substantiated the fact of such creative 
processes. And the leading truth of this gradual 
progress of the development of the varieties of 
organized life corresponding with changes in the 
disposition of the solid materials of the earth's sur* 
face, and of the temperature and climate, is perhaps 
among the most striking and beautiful points of 
evidence which geology affords to the conclusions of 
natural theology*. 

Few truths are more impressive and sublime than 

^ For a full illustration of this point it ig almost superflfioiffi 
to refer the reader to Dr. Bucklaad'a Briigwoatm', T^eatUfi.^ , . , 
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this unbroken continuance of uniform laws and har- 
monious adaptation to which geology bears testimony, 
existing throughout all the vast series of the successive 
orders of organized beings which have tenanted the 
globe, which, while it exhibits the greatest diversity 
in the forms of life and structure which have pre- 
vailed at different remote epochs, yet shows every 
where the preservation of the same most perfect 
harmony and analogy through periods of incalculable 
duration. And it is to be particularly observed how 
essential to this argument is the fact (before dwelt 
upon,) that all this was absolutely uninterrupted by 
any period of anarchy, by the occurrence of any 
general ruin or disorganization, by the intervention 
of any epoch at which the traces of organization 
were obliterated, or defaced, or disturbed, or at which, 
at least, a large part of the earth's surface was not 
teeming with animation, and richly furnished with 
all the accessories of life and enjoyment. 

Remarks similar to those just made on the idea of 
creation, will in fact apply with considerable force to 
the entire argument of natural theology. Natural 
science can exhibit to us nothing but a series of 
physical causation ; from this we infer design, that is, 
moral causation. But no such deduction can ever 
guide us to the discovery of the mode of operation, 
or enable us to trace the method by which the 
supreme volition executed its designs, or to supply 
the connecting link between physical and moral 
causation. 
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Fijped Laws the Proofs of Design. 

The last remark leads us naturally to a more extended 
view of the evidence derived from the actual preva* 
lence, so far as we can trace it, of one fixed system 
of physical laws. 

. We have already observed the importance of the 
testimony which all science gives to the invariable 
order and constant uniformity of the laws of the 
material world. From what we know, observe, and 
calculate, w^e are led to the inference of the perper 
tual and universal maintainance of this principle ; 
and it is upon the security of it that analogy becomes 
a safe guide in cases beyond the limits of actual 
experience. 

This grand conclusion forms the solid basis on 
which we rest our convictions of the immutability of 
the Divine attributes and counsels. And this is, 
perhaps, of all others the reflection which, to a think- 
ing and philosophic inquirer, tends most to exalt 
his ideas of the Divine perfections, — ^the regulation 
of all the varied and complicated actions of the 
material world by an unvarying system ; the combi- 
nation of a limited number of first principles pro- 
ducing all the variety and harmony of the creation ; 
the sufficiency of a few simple laws to regulate the 
entire complexity of the vast mechanism ; the first 
constitution of the world upon a principle which, 



XoA RELATION OF PHYSICAL fiCIBNCE 

ivithout further interporition, contains within ite^ 
the means of perpetual renovation and stability. 

Now, this conclusion rests (as we have said,) > on 
the collective inferences of a real maintainapce <rf 
inviolable order in the material world. It is evident 
then, that any event occurring to interrupt the pre- 
servation of this order would be a serious exception 
and formidable diiflSculty in the way of our conclusion. 
, The only escape from it would be in suppoang 
that the violatiofi of order was only apparent and not 
real ; that though seeming an exception, it was, in 
truth, not contrary to the rule, — ^though the rule in 
all its extent was unknown to us ; that the circupn- 
stance, apparently anomalous, was still in accordance 
with some recondite system unperceived by us ; that 
our view of the real law was not yet suflSciently 
extensive or complete. Our only course would then 
be to retrace our steps, and attempt the inquiry 
again on better grounds. 

For once imagine that real design and a deter- 
minate law are not somewhere preserved, and we are 
involved in the anarchy of chaos and the darknjess of 
atheism ; or suppose that it is not traceable by us, 
and so far to us the proofs are defective ; or admit 
the notion of the enthusiast that all physical con- 
clusions of this sort are the mere offspring of proud 
and overweening human reason, and we are idolators 
.worshipping a Deity who is the creature of our own 
imagination. 

It may be desirable, therefore, to recur for a 
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tfldiherit to the consideration of inductive lalvri ill 
genertal. 

O^ the extent to which that regularity may be 
Consistent with occasional apparent anomaly, it Is, 
perhaps, impossible to convey an adequate idea with* 
out referring to those astonishing instances which are 
afforded by mathematical formulas. But some illus^ 
trations of this kind are put in a very luminous tod 
popular form by Mr. Babbage in a work already 
i^eferred to. It is, for example, possible, in his cal*- 
^ulating machine, to make such an adjustment that 
a series of numbers shall be produced in succession 
'frhich are all complete squares ; at, a certain point, 
one number shall occur which is a cube; after this, 
the square numbers shall be resumed, and continue 
without limit. This exception might be deemed an 
anomaly, an interruption of the law imposed ; but it 
is really a part and consequence of it. Indeed, the 
analytical mathematician can produce many instances 
of formulas which give rise to a series of quantities 
apparently following a certain regular order, but at 
particular points interrupted as it were ; yet again 
resumed and continued ; which are called * discon*- 
tinuous fonctions.' The original principle is in 
these cases more comprehensive than we should be 
led to suppose from a limited contemplation of its 
results*.'* 

Tlie reflecting inquirer will perceive the value of 

* gee Babbage's Ninth, Bridgewater Treatise^ p, 59 (notey) 
and d5. 
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such illustrations in guiding his views of the ordei* 
of the natural world. Events apparently anomiEtldus, 
and seeming like absolute interruptions of unifbrmity, 
may be only so because we have not attained a saf-^ 
ficiently extended view of the entire system to which 
they really are united as essential and harmonious 
parts. 

And such considerations become of more special 
importance in reference to those sublime conclusions 
of natural theology to which we have just before 
referred. Those who admit them in general Tnhj not 
be prepared to perceive the full extent to which they 
hold good. Yet the consideration of apparent excep- 
tions and seeming contradictions, and suggestions, by 
which to resolve the difficulties, are surely most 
important for vindicating our belief in an eternal 
Providence. 

Examples : — Gravitation. 

Let us take as an example the system of universal 
gravitation. Newton, by establishing the observance 
of unvarying laws throughout the solar system as the 
necessary results of one grand principle, in fact esta- 
blished the only evidence we can attain of the 
Divine Intelligence ordaining and maintaining that 
system ; the unaltered preservation of such lawsj 
once imposed, being the secondary means in which 
alone we can recognise the operation of Divine 
power. Prior to these discoveries we might have 
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imagined immediate arbitrary intervention in every 
motion of the planetary bodies. And in any depart- 
ment of physical inquiry the same remark would 
apply- In the one case we might imagine such 
agency, but we could have no rational proof of it ; 
in the other alone do we arrive at the sole means of 
proof of which our limited powers are capable. 

Such has ever been the progress of physical science 
in all its departments ; from confusion to order ; from 
arbitrary influence to systematic arrangement ; from 
capricious agency to overruling intelligence. 

These remarks will prepare the reader to take in 
its correct sense an observation of Laplace, which 
has been much dwelt upon, and, as I thinkj unhap- 
pily misunderstood ; owing, in no small degree, to 
that ambiguity which we before noticed in the use of 
the words " final cause ;" and which, in the sentence 
about to be quoted, are obviously employed as equi- 
valent to the words " direct intervention." 

" Let us," says Laplace, " run over the history of 
the progress of the human mind and its errors ; we 
shall perpetually see * final causes ' pushed away to 
the bounds of its knowledge. These causes, which 
Newton removed to the limits of the solar system, 
were not long ago conceived to obtain in the atmo- 
sphere, and employed in explaining meteors; they 
are, therefore, in the eyes of the philosopher nothing 
more than the expression of the ignorance in which 
we are of the real causes." 

After what has been said, it will be superfluous to 
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offer further comment on this passage, the tendency 
of which, when rightly understood, is manifestlj so 
far from hostile to the true doctrine of final causes, 
that it points directly to those profoundly adjusted 
arrangements which constitute the very soundest 
proofs of Divine Intelligence pervading the system 
of the universe. 

Perturhaiions : — Stability of the System. 

Newton developed in the most complete and satis- 
factory manner all the grander features of the system 
of universal gravitation. To that great priaciple, 
simple indeed in its law, but wholly mysterious in 
its nature and mode of operation, he successfully 
referred all the more palpable and conspicuous 
motions of the heavenly bodies. Here was, in truth, 
a physical cause of the most universal efficiency, but 
one which he was peculiarly cMeful to insist on, in 
the sole sense of an universal Jact or law; — the 
tendency of all matter to fall together with a force 
proportional directly to the mass and inversely to 
the square of the distance. To this physical cause, 
thftn. "ha tvaa aijie to tracc all the greater pheno- 
lar system. 

confessedly the fact that there existed 
regularities in the motions of the 
t was even a consequence of gravi- 
!y must act one on another, in a very 
inner, in consequence of their perpe- 
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tually varying relative positions, and thus disturb the 
perfect regularity of each other's motion. The inves- 
tigation of those perturbations was not followed up 
by Newton. He was aware of their existence, and 
that they were but small in amount, and always 
allowied for them in speaking of the exactness with 
which the law of elliptic orbits prevails. He con- 
ceived, however, that these " inconsiderable irregu- 
larities which may have arisen from the mutual 
actions of comets and planets upon one another, will 
be apt to increase, till this system wants a reforma- 
tion*" 

This remark occurs in a passage where he is 
expressly speaking of the order and harmony of the 
system as an indication of design. He had also 
before said, that ^' the main business of natural phi- 
losophy is to deduce causes from effects till we come 
to the very first cause, which certainly is not mecha- 
nicalf ." And again, that from observing the order 
of the visible world, and so inferring creative intel- 
ligence, " it is unphilosophical to seek for any other 
origin of the world, or to pretend that it might arise 
out of a chaos by the mere laws of nature ; though 
being once formed it may continue by those laws for 
many ages :|:." 

The observation first quoted has, in conjunction 
with these last, been viewed as expressing Newton's 
belief that the adjustments of the planetary system 

* OptickB, Query 31, p. 378, 3d edit, t p. 344. $ p. 378. 



IQt RELATK>N OF FIf Y«ICia4 ' SGIENCE 

would need renewal from time to' tittle ^ tbe ^imme- 
diate interposition of Divine power. AtA tbiswas 
looked upon bj many as one of the most valualde 
inferences from the Newtonian system. From a 
reference to the passage, it will be seen at once that 
Newton does not himself expressly make the infer- 
ence ; nor, when carefiilly considered, is it one of any 
peculiar importance or force. It is difficult to see in 
what way (if correct,) it could add to the evidence 
of design afforded in such overwhelming abundance 
by the existing order of the system. 

Newton left all the irregularities, or perturbations 
(as they are called,) to be investigated by his succes- 
sors. The most distinguished mathematicians sinoe 
his time have been occupied in developing and sim- 
plifying these intricate but highly interesting queih 
tions. Lagrange and Laplace have been pre*emi« 
nently distinguished in this research ; and to the pro?< 
found analysis, especially, of the latter, we owe the 
establishment of the great principle, that all the 
variations which can ariue from the mutual actions 
of the planets are limited by certain periods within 
which they must perpetually recur. This has beem 
called ** the .stability of the planetary system.*' 

" It is not, therefore," says Baron Fourier, in his 
Eloffe of Laplace, *^ left, as Newton himself and 
Euler had conjectured, to an adventitious force to 
repair or prevent the disturbimces which time may 
have caused. It is the law of gravitation itself which 
regulates all things, which is sufficient for all things. 



' '^ iro NAfUIUIi THEOtOGY. 168 

^^ mh^h jwex^yfhexe maintains yaiiety mi order. 
Hwmg iw^ emanated from Supreme Wiculoii], it 
pprei9idQS from the beginning of time, and renders 
impossible every kind of disorder. Newton and 
Euler were not acquainted with all the perfection of 
the universe." 

Or, in the words of Laplace himself, ^^ It seems 
that nature has ordered every thing in the heavens 
to ensure the duration of the planetary system by 
views similar to those which she appears to us so 
admirably to follow upon the earth for the preserva^ 
tion of animals and the perpetuity of species*." 

This great discovery has become matter of un« 
measured censure to those who were intent upon 
finding an immediate agency of the Deity in every 
event ; and who were unable to see, tlmt so far from 
detracting from the evidences of Supreme Intelli"* 
gence, this recondite provision for the perpetual 
maintenance, of the order of the universe is, of all 
others, the most stupendous manifestation of eternal 
Providence. 

Attaching importance, as we before observed, to 
the supposed necessity for Divine interference^ to 
preserve the regularity of the system, they were of 
course proportionally offended at the announcement 
of the principle of physical stability. They were 
blind to the infinitely higher views thus disclosed. 

They have applauded Newton for pointing to an 
ultimate cause ** which is not mechanical," but they 

♦ Systhne du Mcnde^ 442. 
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have been little able to perceive the nature or indi- 
cations of such a cause.. They have looked for the 
proo& of Omnipotence rather in great changes and 
sudden interpositions, but have not acknowledged 
infinite Intelligence in the continual invariable suc- 
cession of ordinary laws, and the profound adjust- 
ment of all the varied trains of physical effects one 
to another, the preservation of uninterrupted and 
universal harmony among natural phenomena. 

Resisting Medium. 

But though we find the principle of gravitation thus 
perfect within itself, and containing a perpetual 
source of reparation for all disturbances, yet here we 
must not restrict our speculations to the action of 
gravitation alone ; no part of the universe, no phy- 
sical principle must be contemplated in an isolated 
point of view. The consequences of gravitation 
must not be regarded alone without also considering 
other causes by which they may be modified ; and 
the disclosure of the high probability that the pla- 
netary spaces are filled by a medium inconceivably 
rare, yet capable, in an immense lapse of time, of 
sensibly resisting the motions of the planets, opens 
to our view an extraneous cause which will modify 
the effects resultiilg from the action of gravitation 
alone. The perturbations may be perpetually com- 
pensated ; but the orbits of all the bodies of the 
system will, by the resistance of the sethereal 
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me^iiHi), take a gradually more and more coropresded 
fpifzn^ (as the range of a projectile is narrowed by 
the resistance of the air,) they will move with 
increased velocity, continually approach the sun in 
nearer gyrations, and at length foil into his mass. 

The lapse of time which will be necessary to 
accomplish this is indeed so inconceivably immense, 
that we might well call the stability of the system 
perpetual. The probability of such resistance has 
only been evinced by certain extremely minute 
effects produced on the orbit of that singular and 
scarcely material substance, the periodical comet of 
Encke, a sort of unsubstantial thing, a mere wisp of 
vapour, which yet obeys the laws of impulse and 
gravity, and revolves about the sun. The aether 
then which offers a resistance barely observable to 
what is little more than an ethereal nebula, it may 
readily be imagined, has failed to produce any effect 
on the solid planets capable of being detected, in 
the entire period since the earliest astronomical 
observations. 

It has, indeed, been contended by some able and 
philosophical writers, that there are few conclusions 
of science which so strongly force upon the mind 
the conviction of a Supreme power as those which 
refer to the ^ finite nature of all created things ; 
which make the period when the present order of 
nature did not exist, and predict the time when it 
shall cease; which point to a beginning and an endi 
However true and just these views may be with 
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regard to the oriyin of the world, I must confess I 
fiul to see their force with respect to the termination. 
The former unquestionably evinces the arranging 
and designing will of the Creator ; but in the latter, 
it is difficult to see anj such indications, tmless, 
indeed, so fieir as we maj venture upon the strength 
of the analogies of the past to look forward to a 
new order of things : to the substitution of a fresh 
series of recondite adjustments for those which may 
be destroyed ; to the renovation of beauty and order 
out of decay and destruction ; for the evolution of 
which that destruction may be necessary. 

Proportions of Births. 

We may also here cite another example introduced 
by the illustrious writer last quoted, and in which 
he uses the term ^ final cause" in the same sense as 
before. 

*^ La Constance de la superiorite des naissances 
des gardens sur celles des fiUes a Paris et a Londres, 
depuis qu'on les observe, aparu a quelques savans, 
etre une preuve de la Providence sans laquelle ils ont 
pense que les causes irreguliers qui troublent sans 
cesse la marche des evenements, aurait du plusieurs 
fois rendre les naissances annuelles des fiUes superi- 
euse a celles des gar9ons. Mais cette preuve est 
un nouvel exemple de Tabus que Ton a fait si sou vent 
des causes fimdes^ qui disparaissent toujours par un 
examen approfondi des questions lorsqu'on a les 



TO NAtURAL THBOLOOY. 167 

donnees necessaires pour les resondre. La con- 
stance dont il s'agit est un resultat des causes regu^ 
lieres*.'^ 

The slightest consideration will surely render it 
evident that the author here contrasts '^ final causes" 
or " Providence" with the idea of " regular causes" 
and fixed laws ; manifestly using the former terms 
in the sense of " direct intervention." When, how- 
ever, we take those terms in the sense which we 
have before endeavoured to elucidate, the whole 
case is relieved of all difficulty and objection, and 
we find in those regular laws, and that constant 
maintenance of a particular proportion, the very 
proofs and essential notion of Providence and final 
causes. 

Uneafflained Phenomena : Tendency of Philosophical 

Conjectures. 

The immense extent of our ignorance compared 
with that of our knowledge, is the reflection which 
has been only the more powerfully forced upon the 
minds of philosophers as discovery has advanced; 
and, in emphatic language, was the dying remark 
both of Newton and of Laplace. The bearing of 
this unavoidable confession upon the evidences of 
natural theology, deserves an attentive consideration. 
It has been the favourite course with many 
inquirers to look anxiously to those parts of nature 

* Laplace, EssaiPkilosophifue sur les ProbabilUeSy p. 103. 
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which are most hidden from our knowledge for the 
indications of the Divinity ; to contend that when 
natural causes fail us» we are, in aa especial noanner, 
driven to admit direct Divine intervention ; and that 
when mechanical laws apparently cease to apply, 
then we must more peculiarly recognize the domi- 
nion of the Deity. The view which I have been 
here endeavouring to illustrate is precisely the 
reverse. The evidences of the Divine operation 
seem to me manifested precisely in proportion as we ^ 
can trace material laws and physical laws. 

A world enveloped in entire obscurity as to phy- 
sical causes, would, to my apprehension, be a world 
without the evidence of a Deity. An universe 
without appreciable laws would be a chaos, not a 
creation. And, by parity of reason, in those regions 
of nature, where we are most involved in ignorance, 
there, is the Deity most hidden from our perceptions. 
And instead of groping in the darker recesses where 
induction has not yet penetrated to find Him, we 
shall more rationally go forth to behold Him in 
those brighter regions which are illumined by difSh 
covered causes and demonstrated laws. 

Yet so powerful has been the prejudice to the 
contrary, that not only have the unexplained obscu- 
rities of nature been religiously venerated as the 
penetralia of natural worship, but it has been held 
dangerous to indulge in the most philosophical con- 
jedwes ; and impious to speculate on causes which 
may be most rationally imagined to prevail when we 
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hare no eertain proofs to rely upon; as if, in so 
doing, we were profenely penetrating into precincts 
peculiarly consecrated to the Deity, and hallowed by 
his immediate presence. 

Example : Nature of Gravitation. 

We may illustrate this remark by the instance of 
the esBential principle of gravity which, in the pre- 
sent state of our knowledge, is wholly enveloped in 
mystery. But do we thence gain any thing in 
favour of final causes, or the belief in Divine agency ? 
On the contrary, if future discoveries should disclose 
to us the nature of this universally mysterious agent, 
and bring it under the dominion of mechanical laws, 
we shall obtain so much the higher insight into the 
recondite mechanism of the world, and the more 
striking proofs of the skill of its Divine artificer. 

Such were the sentiments of the most enlightened 
of Newton's followers even in his own times ; and 
when, in the controversy to which his discoveries 
were at first exposed, the absurd accusation was 
urged by his continental opponents, that by pushing 
the physical explanations of phenomena beyond due 
bounds, the philosopher unwarrantably intruded into 
the region of primary causation, (according to the 
confused idea, so commonly prevalent, of their rela- 
tive nature,) the reply of Dr. S. Clarke, (than whom 
no one was better able to see the theological beam- 
ing of the case^) was simply, ^ Si M. Leibnitz ou 
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qnelque autre pbilo^jthe pent expliqaer ces pheno- 
neoos par les loix da mecanisme, bieD loin d'etre 
c^ntredit tons les savans Ten remeroieront*." 

A^gregaiion of Matter. 

To TAKE another example of those phenomena of 
the universe, which have not been reduced to mecha- 
nical caascs, we may cite that which is dwelt upon 
hy Newton in the following passage : "li the matter 
of the sun and planets was evenly disposed through- 
out an infinite space, it would never convene into 
one mass ; but some of it would convene into 
one mass, and some into another, so as to make an 
infinite number of masses, scattered at great distances 
from one to another throughout all the infinite 
space. And thus might the sun and thefi^ed stars be 
formed, supposing the matter were of o lucid nature. 
But bow the matter should divide itself into two 
sorts ; and that part of it which is fit to compose a 
shining body should fall dovra into one mass and 
make a sun ; and the rest, which is fit to compose 
an oj)aque body, should coalesce, not into one great 
body, like tho shining matter, but into many little 
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unchanged ; I do not think ea^pUcable hy mere natural 
eatiseSf but ara forced to ascribe it to the counsd and 
contrivance of a voluntary agent*. ^' 

Such was the conjecture of Newton in accordance 
with the existing state of philosophical views. He 
considered the phenomena ** not explicable by mere 
natural causes/' and therefore had recourse to a 
supernatural cause. But supposing the case allowed 
to be thus unexplained by any known natural causes, 
we have still to observe that it would afford no more 
evidences of supernatural agency than simply that 
which is furnished by the observed ^/«cto of the adap- 
tation of the masses and respective physical con- 
ditions of the sun and of the planets to each other ; 
and this evidence is unaltered whether the observed 
£su5t can be accounted for or not. And if it could 
be accounted for on any known physical principle, 
so &r from detracting from the manifestation of 
design, this would only the more augment our 
impression of widely-pervading skill and recondite 
adjustment throughout the planetary world. But 
though we should admit that no cause has been 
assigned, it would be manifestly contrary to every 
principle of the inductive philosophy to affim that 
none can or will be. 

When, therefore, we find Laplace suggesting what 
is, after all, professedly but a conjecture as to the 
probable course, merely, which inquiry might pro- 

* Letkr L to Bentl^. Works, vol. iv., p. 430. 
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p^ly take on such a qnestion, it ought neitbef to 
be regarded (as it baa been,) as an unwarrantable 
extension of philosophical analogy, nor dreaded (as 
in some instances,) as in the least degree hostile to 
the argument for design ; so far from this, if yerified, 
it would but enhance the value of that aigument. 
He, in fiu^t, simply suggests, ** amid these imcertain- 
ties the wisest course would be to devote ourselves 
to determining, by repeated experiments, the laws 
of affinity, in order to arrive at what would appear 
the simplest means of comparing these forces with 
that of gravitation*'* 

If any law of affinity should ever be developed to 
such an extent as in any degree to meet the object 
here in view, (and we can never say that discovery 
may not be carried so far,) the only result surely 
would be the most overpowering conviction of the 
extension of the same vast unity of design through- 
out the mechanism of the material system. 

The Nebular Hypothesis. 

« 

Closely connected with this last case is the '* nebu- 
lar hypothesis," as it has been called, which has in a 
more peculiar degree, called forth the censures and 
obloquy of those who were intent on allowing no 
secondary means as the instruments or channels of 
the influence of creative power. 

The luminous band called the " milky way," is 
resolved, by powerful telescopes, into a vast midtitude 
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of st^rs crowded together in infinitely lengthened 
perspective, and constituting an immense system of 
sidereal matter of an extended flat form, within 
which our planetary system is included, and of which 
our sun is merely one of the innumerable stars which 
make up the entire mass. 

In various parts of the heavens the telescope dis- 
closes to us patches of diffused luminous matter 
called ** nebulae," bearing a general resemblance in 
appearance to the milky way as seen by the naked 
eye. Some of these are found by very powerful 
telescopes to consist of numerous stars, mostly 
appearing in the midst of a mass of diffiised light. 
In some cases, the starry points are brilliant and 
defined ; in others, more diffused, or merely points 
of greater luminous intensity than the surrounding 
region. Calculation assures us of the inconceivable 
distance from us beyond which they are irituated, 
and measurement by consequence teaches us their 
enormous magnitude : so vast, that in many of them 
not only the solar system, but the whole mass of the 
milky way to which it belongs, would be lost. Thus 
we find, as far as observation can be carried into the 
vastness of the universe, besides distinct stars, an 
infinity of other systems of stellar matter, in the 
form of these " nebulae," dispersed through space, 
and of which our entire system, included in the 
" nebula" to which it belongs, forms but one of the 
most insignificant. 

We have also remarked the different states of 
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diffiuion in which these vaiioBS neUtlaSr witb tiieir 
stellar points, appear to exist 

So far exact observation haa led us to the admis^ 
sion of facts which, however overwhelming to our 
conceptions, are nevertheless bejond question. Now 
philosophical conjecture has been applied to these 
facts; and, upon very reasonable analogy, astrono- 
mers have indulged in the contemplation of these 
different forms in which sidereal matter is presented 
to us, as exhibiting so many different stages in the 
progress of the formation of sidereal systems. 

In the first instance, such matter seems to assume 
the form of a faint diffiised nebulosity. In the next, 
some of these masses appear as if, in obedience to 
attractive forces, they had assumed a spherical figure ; 
others, as if further advanced, have a denser central 

nucleus, surrounded by the more diffiise and yet 
uncondensed portion ; others again, (to use the words 
of an eminent writer,) " in which the apparently 
unformed and irregular mass of nebulous light is just 
curdlinfff as it were, into separate systems.'* And 
further, there are some in a more complete con« 
dition, presenting a congeries of distinct points of 
light, each, perhaps, the sun of a system more vast 
and glorious than our own, but invisible to us; 
whilst in the case of the actual systems of double 
and triple stars, whose motions have been actually 
observed and calculated, we find the exact counter- 
parts of our own planetary world, which have arrived 
at a corresponding point in the history of their con- 
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stitutioQ) as also probably is the case with the other 
fixed stars. 

Analogical conjecture, then, has been broached 
(under the name of the nebular hypothesis,) to illus* 
trate the process of the formation of our own system 
by what we behold in its different, and probably sue- 
oessive stages in other cases. It has been imagined 
that our system has been gradually evolved and con-* 
densed out of the nebula to which it belongs, and 
each of its planetary masses gradually consolidated 
from a previous state of expanded nebulosity. And 
this idea is further strengthed from the consideration 
of the probable high temperature from which our 
globe is believed to have cooled down to its present 
condition, and consequently to have undergone pro. 
gressive condensation. While we have again the 
analogy of comets ; nebulous masses of extremely 
attenuated matter, yet existing as parts of our sys- 
tem ; and still further, what recent observation has 
rendered very probable, vast quantities of unconso- 
lidated particles and small masses of matter travers- 
ing space, and occasioning the phenomena of aero- 
lites and meteoric stones. 

Such elevated ideas as these views are calculated 
to suggest, it might be supposed would be among 
those which, above all others, religious minds would 
be prone to cherish and delight in, more especially 
as carrying us a step towards a conception of the 
Creator's operations; yet, from some perversion 
which it is difficult to comprehend, no hypothesis 
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has been more Tehemently HBsafled and calumniated 
as at variance with all religious impressions. 

Argument from Physical to Moral Catisation. 

From what has been advanced, the proper course 
of our reasoning on these elevated subjects will be 
evident. 

In physical science let us direct our inquiries to 
the contemplation of the order, arrangement, and 
adjustment among natural facts and laws, which we 
infer bj legitimate induction. Let us keep the 
terms of our reasoning distinct and explicit, and 
conduct our sublimest speculations solely by an 
extended, but wholly independent collection of the 
universal manifestation of design and prospective 
arrangement, from the mere naked investigation of 
physical laws and causes. When such inferences 
have been carefully made, — when such indications 
have been dispassionately collected, then, in the 
order of just reasoning, we can advance to the sub- 
lime contemplations suggested by such evidences. 
This distinction, so often unheeded, is in fact the 
chief ground of Bacon's* reply to the censures cast 
on his system as neglecting the study of final causes, 

* See De Augm. Scient.y lib. iii., cap. 4 and 5. For a full 
TindicatioQ of Bacon on other grounds as well as this, the reader 
will refer to Lord Brougham's Diseaurte on Natural Theology^ 
part i., sect. vi. Ako, Mr. Whe well's Bndgewater Treati$e^ 
chap. 7* 
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writers. 

What he objects to is the violation of all correct 
order of reasoning by assuming the theological view 
of final causes in physical inquiries, where it should 
be the very thing to be deduced and proved. 

The fault to be guarded against is that of taking 
any metaphysical notions of final causes^ any refer- 
ence to moral causation, as the basis and guide of 
physical theories. In proportion as we do this we 
vitiate the conclusions of natural theology by an 
argument in a circle. We assume the point to be 
proved. This was precisely the error of Descartes 
and his school. From assumed metaphysical ideas 
of the Deity and his attributes they affected to reason 
downwards to the deduction of the laws and pheno* 
mena of nature. ^^ It is manifest/' says Descartes, 
" that we shall follow the best way of philosophizing 
i^ from the knowledge of God himself, we endeavour 
to deduce the knowledge of the things created by 
Him — ^that thus we may attain the most perfect kind 
of science, the knowledge of effects from their 
causes*." He was accused of neglecting "final 
causes." The fact was, in one sense, the conside- 
ration of them was in his system superfluous; in 
another, the whole theory consisted of nothing else. 

This system was charged with having an atheistic 

* See his Prindpia Philosophic^^ &c. and for particular instances, 
The Laws of Motion deduced from the Immutalnlity of the Deity ^ 
part ii., sect 37 and 42. 

N 
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tendency. In one sense, this \vas palpably nntrae, 
as the whole of it was built on the suppositioii of the 
Divine attributes ; in another, it might be open to 
the accusation if it be allowed that a system is inju^ 
rious to the cause of religion which destroys and 
confounds all rational evidence of its truth. This 
remark may not be destitute of application even at 
the present day. The system of Descartes, as such, 
has now no adherents; but there are reasoners of 
several schools who fall into precisely the mistake 
here exposed*. 

Thus then it is that the study of physicd causes 
(understood in the simple meaning which we have 
before endeavoured to fix,) while it supplies the 
unassailable evidence of design and adjustment, as 
unavoidably carries us thence onward to the idea of 
an Intelligence from which that design emanated, 
and of an agency by which that adjustment was pro- 
duced. It brings us, in a word, to recognise an 
influence of another kind, of an order different from^ 
and far above that of physical causes or material 
action :— to acknowledge a sublime moral causes the 
universally operating source of creative power and 
providential wisdom. But we grasp these truths 
only in their proofs and manifestations. Of the 
mode of influence or operation we are wholly and 
necessarily ignorant ; even in ordinary cases of moral 
agents within the scope of our observation we fail 

* See Note F. 
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entirely in concemng the mode in which mind can 
infltience matter; much more then must tlm be the 
case with regard to the unseen and infinite motal 
cause of the system of the unirerse. 

Secondary Causes^ and the First Cause. 

By such considerations as those above adduced on 
sound and unexceptionable grounds, we establish the 
momentous and elevated truth, of one great moral 
cause of all things ; and in this sense, as referring 
to the idea of designing wisdom and infinite intelli- 
gence, we perceive the wide distinction between the 
use of the term " cause," and that adopted when we 
speak of secondary or physical " causes." 

We have already noticed, in other cases, the ambi-« 
guities arising from the diversity of meaning attached 
to the same term ** cause." Here, then, it beconxeff 
more peculiarly necessary if we adopt the popular 
expression, " the First Cause," to recur carefully to 
the distinction, if we would preserve any clearness 
of reasoning. 

We refer to senses of the term absolutely distinct 
in kind. Nor is it a term of mere verbal diffbrencei 
it is of importance, whether in guarding against fal-^ 
lacies in evidence or in answering the cavils of scep^ 
ticism. 

Now, the result of our inquiry into the nature of 
physical causes was such as to carry our ideas rather to 
the ea^tension of order and uniformity than tp the m(> 

N 2 
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cesdou of efficient acts throughout the pbyBical w^rld ; 
rather to Bimultaneous relatioa than to oonseentive 
result. Expressions involving the idea of prieritt/ 
in time seem, then, calculated to convey erroneous 
impressions, at least in reference to the nature of 
physical laws or causes. And when we ascend to 
the contemplation of creative intelligence, the dis- 
tinction is not between a prior and a subsequent 
train of material action, but between physical order 
and moral volition. 

It will thus be apparent that the metaphor so often 
used of the chain of natural causes whose last aand 
highest Unk is its immediate connexion with the 
Deity }-*-the very phrase of a succession of secondary 
causes traced up to a first catise^ — and the like, (so 
eommonly employed,) are founded on a totally mis- 
taken analogy. They refer to a mere succession of 
mechanical impulses, traced up to a first mechanical 
power ; to a series of physical changes, referred suc- 
cessively to some more and more general physical 
principle. The adoption of such a mode of repr&« 
sentation when extended to the Deity would seem 
to make the first cause but one of a continued series 
of physical causes, and differing from them only in 
order of priority or generality. It would confound 
the efficient intelligence with the mere material 
manifestation of it, — ^the Creator with the creation. 

If we retain such metaphorical language at all, it 
would be a more just mode of speaking to describe 
the Deity as the Divine artificer of the whole chain, 
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•r-t*tH>t' to cormeet bim with ite links ;««^ib itq^osent 
the secondary causes as combined into joint operadon 
by his power and will»-— but not to make Him one 
of them. 

But the common figures, besides their manifest 
impropriety, are singularly ill adapted to place before 
our view the most important part of the truth, nay, 
are even calculated to hide and disguise it. For by 
the familiar use of these phrases the mind is habi-* 
tually diverted from the consideration that this 
^^ chain," a portion of which we can handle and 
examine, is to be so examined to teach us the ^kitt 
of the artificer ; and instead of this we are led aw;ay 
to the irrelevant consideration of where the end of it 
may be fixed. 

It then surely will be allowed of no small impoFt** 
ance to preserve carefiilly the distinction betwe^ 
moral and physical causation. It is by this distincr* 
tion that we advance from mere physical relations to 
any inference of a higher order of things. It is this^ 
which elevates our ideas from the mere material^ 
elements to the recondite intelligence which peiw 
vades the harmonious arrangement of them. 

If we require the aid of metaphor in attempting' 
to give utterance to those vast conceptions witlt 
which the mind is overpowered, instead of speaking 
of the first and secondary links in a chain of causa** 
tion, and the like, let us rather reeur to the analogy 
of the arch (before introduced^) and we shall be 
adopting at once a more just and^ exfoessive figure,; 
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find shall here run no risk of speaking as if we eoni* 
founded the stones with the builder, — ^their mutually 
supporting force with the skill of the architect who 
adjusted them. 

, These considerations may enable us, then, to per- 
ceive the entire futility of those objections which are 
often urged against the study of secondary causes as 
being injurious to our due apprehension and acknow-^ 
ledgment of the first cause ; — so far from it they, in 
fact, furnish the sole rational or natural means of 
leading us to that apprehension and acknowledg- 
ment ; and, in the language of Newton, (understood 
agreeably to the distinctions before laid down,) 
f* though every true step made in this philosophy 
brings us not immediately to the knowledge of the 
first cause, yet it brings us nearer to ity and on that 
account is to be highly valued*." 

Argument from Design to Intelligence, 

We have thus far referred only, in a very general 
sense, to the notion we form of the great source of 
design and order in nature, or, in popular language, 
the First Cause, or Supreme Intelligence. In a more 
precise sense it may become a question, how far is 
this language and this inference borne out by any 
conclusions of our unaided reasoning powers ? 
, From the regularity, permanence, and universality 

• 

* Optida^ Query 38, p. 345. 
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of physicai camationt we conclude the existence of a 
moral causation; from the manifestations of order 
and purpose, we infer an ordaining and designing 
mind. That these are natural inferences and ideas 
almost unavoidably occurring to us, is perfectly true ; 
but the very point of inquiry in natural theology is 
the ground of the inference and the analysis of the 
natural impression. 

Now, it has been contended by some professed 
friends to religion, that beyond the bare feet of order 
and fitness we can really infer nothing by the mere 
powers of reason; and that the conclusion of an 
independent intelligent supreme existence, if it be 
anything more than a mere truism, is a vain pre^ 
sumption ; that in one sense, it is mere tautology to 
say, that design implies a designer; or else, in another 
sense, idle to suppose that our finite reason can teach 
us anything of the purposes or nature of an Infinite 
Being*. 

Now, the bare fact of order and arrangement is 
on all hands undisputed, though commonly most 
inadequately understood and appreciated. 

The inference of design, intention, forethought. 
Is something beyond the last mentioned truth, and 
not to be confounded with it This implies intelli^ 
gent agency, or moral causation. Hence again, we 
advance to the notion of distinct existence, or what 
is sometimes called personality ; and thence prOoeed 

* See Irow On Final Cmmy p. 116, &p^ 
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to ascribe the other Divine attributes and perfections 
as centering in that independent Being. 

Such probably would be the distribution of our 
thoughts as successively pursued, if we proceeded to 
any systematic analysis of our reasonings on the 
subject. It is not, perhaps, a species of examination 
to which many are inclined, even of those who take 
delight in the general contemplation of the truths 
with which they are impressed by the examination 
of the natural world. 

Yet a careful consideration of the orderly series of 
simple elements into which we can analyze our con- 
ceptions, is of eminent use (even though we do not 
practically and habitually go through such a process 
every time we think on the subject). It enables us 
as well to assure ourselves of the validity of our own 
conceptions, as to detect the fallacies of sceptical 
objections. 

Now here I conceive we shall have no need to 
enter upon any abstruse or difficult discussion. I 
believe it will suffice to elucidate the subject, if we 
simply look to the use of langtuige. In analyzing 
the train of inferences or ideas referred to, the con- 
sideration of the origin and precise meaning of the 
terms we employ appears to me most vitally essen- 
tial, and yet most commonly overlooked; while, 
from the neglect of it, most of the misapprehensions 
which prevail on the subject take their rise. 

We observe the indications of mind displayed in 
the works produced by the moral causation of volun- 
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ia,ry: ^.g^ii^ts apd ip.te]lig-eiit beinga within the scope 
of our obseryation. We follow up an analogy 
between these and the vast manifestations exhibited 
in the order of nature; and from this analogy M^e 
attempt, however inadequately, to express our limited 
and imperfect conceptions of the infinite and incom- 
prehensible moral cause of the universal order and 
system of natural causes. 

^ Tlie same remark applies to the further inference 
of the distinct eadstence of the source of moral causa- 
tion, our whole notion of which seems to depend on 
our idea of the relation of moral causation to mind, 
in the cases within our experience. The metaphy- 
sical notions which seem to be involved will, I 
believe, be found to resolve themselves into the same 
simple consideration of the use of terms applied by 
analogy from what we experience in ourselves and in 
beings about us. This I conceive will, on reflection, 
be found the clue which will safely guide us through 
at least a large portion of the intricacies of the sub- 
ject. Considerations of this kind, however, are vitsJiy 
necessary to the argument of natural theology; and 
this portion of the subject, involving what has been 
termed " the psychological argument," is beyond 
question most essential to an exact and philosophical 
discussion, though certainly not placed in a suffici- 
ently prominent light, if regarded at all, by some pf 
the most excellent and popular writers*. 

* See Note G. 
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The Divine Svprema*^. 

We maj here observe further, that if we retain the 
popular language, and Bjieak of the^w( cause and se- 
condary causes, we must, at all events, bear in mind 
that the terra " first," is relative. We cannot extend 
our conclusions beyond our evidence- It is entirely 
from our investigation of " secondary," or physical 
causes, that we can recognise the sublime moral 
cause which ordered them all. It is thus manifest 
that we can properly attach no other idea to the term 
" first cause," than one which is simply relative to 
those " secondary causes." Natural theology cannot 
lead U9 to any higher inference. Nor is it any 
reproach to this science that it does not enable us to 
proceed beyond the limits of its own province ; nor 
to answer the question sometimes propounded in 
this form of illustration : " The examination of a 
watch leads us to infer a watchmaker, but it cannot 
answer the further question, who made the watch- 
maker*?" Yet this question has been made the 
subject of much misapprehension and objection, 
mainly, as appears to me, from want of reflection'and 
caution in the use of words; or, perhaps after all, 
.e feeling of oifence taken at the 

iHd original statement of this point (which 
;1» animadversion,) the reader is referred to 
'^ PhrmoUgy, vol. ii., p. 592. 
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mere form and terms in which the illustration has 
been propounded. 

Throughout the utmost extent of our investiga- 
tion of physical causes, we trace the proofs of that 
pioral volition which is prior and superior to them 
all ; proofs exhibited alike throughout all the vast- 
ness and all the minuteness of the universe; in- 
creasing and augmenting in overwhelming multi- 
plicity, with no other limit than that imposed on the 
extent of our observations and inductions. As far 
as science has reached, and in whatever direction, 
we still discover this same moral cause ; transcendant 
in a supremacy co-extensive with the creation ; sole 
in dominion to all the extent of known worlds ; and 
continually exhibited to us one and the same, by 
every new extension of knowledge, every fresh 
incursion of science into hitherto unknown regions. 
And this constitutes our inductive ground of belief 
in what we term the supremacy of the same one 
moral cause and source of the entire order of phy- 
sical causes ; the first relatively to them ; a Divine 
power supreme to us and to all created beings. 

The Divine Unity. 

The unity of the great designing Intelligence has 
been commonly inferred from the observed unity of 
the design. But objections, as to the insufficiency 
of the proof, have been adduced. Such objections, 
however, it appears to me, can only be entertained 
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from a want of that comprehensiTe study of 'physica! 
philoeopby which alone can convey any adequate 
conception of the vast and overwhelming evidences 
of that unity of plan and harmony of purpose which 
pervades the utmost limits of the known creation: 
Let it be observed that the belief in the Divine 
anity has advanced with the advance of sound induc- 
tive science. The ancient philosophers, though they 
coWectod facts, were wanting in comprehensive induc- 
tion. They reached to just conclusions within the 
narrow limits of certain isolated classes of facts. 
But they had no principles of analogy to connect 
one class of facts with another. They imagined 
nature in general to be given up to almost total 
anarchy ; and the universe, an arena for the perpe- 
tual combat of conflicting elements. With this 
deficiency in their apprehension of the relations of 
physical causes, it is hardly matter of surprise that 
they admitted a plurality of gods, or an unlimited 
number of powers and agencies, whether subordinate 
or independent. 

But the introduction of a more just philosophy 

has entirely exploded all such vain imaginations. 

Tlie inductive method has applied the key to open 

to ua a view of the sublime but simple order of 

And from that universal and un- 

F plan in the laws of physical action 

id our rational proof of the unity of 

it has been urged that unity of plan 
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Vi^t msQlt from the co-operation of several minds, 
po.iyersi or agencies^. But to suppose many causes, 
when one will suffice, is clearly unphilosophical ; 
and besides this, the objection, however plausible, 
when stated merely in an abstract form, will vanish 
the moment we reflect on the actual case of the 
material creation. When we consider, especially 
on the grounds adduced in the previous portion of 
these remarks, the immense multiplicity of physical 
arrangements, all so admirably harmonizing together; 
the infinite combination of adjustments, each arranged 
in exact relation to the other, as well as complete 
within itself; we cannot but feel overwhelmed with 
the conviction that to one Omniscient mind alone 
can be correctly attributed such infinite forethought, 
and such boundless comprehensiveness of arrange^ 
ment. 

Objections to the Study of Secondary Games. 

To the neglect of such simple distinctions as those 
we have been engaged in illustrating, and from mis- 
conception (mainly caused by ambiguity of terms,) 
as to the nature of physical causes, and the relation 
in which they stand to the Divine Intelligence which 
has constituted them, may be traced most of those 
olgections and prejudices which prevail with regard 
to the tendency of physical studies and the inquiry 
into secondary causes. 

* See Ir(ms On Final Cau9^^^. IM. 
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We hear much alledged against the 'fitnd;f of phy- 
sical causes, as hayiug, at best, a tendency little con- 
genial to religious reflections, and even hostile and 
injurious to its spirit. By confining the attention (it 
is commonly said,) to the investigation of secondary 
causes, the thoughts are habitually withdrawn from 
the first cause. 

But such objections only furnish, in fact, instances 
of the confusion of ideas from the ambiguous use of 
the term " cause." And they immediately disappear 
when we come to distinguish the meaning correctly* 

Even if the allegation were true that this dissocia* 
tion of ideas is encouraged, what does it amount t6 
but an accusation that we withdraw our thoughts 
from the condtmon in order to pursue the proof? 
What is it but the absurd charge that by giving our 
attention solely to the evidence, we indispose our 
minds for the inference ? 

m 

Scientific Details. 

Prejudices against the minute investigation of 
nature as an unworthy and trifling pursuit, have not 
unfrequently been entertained by those who were 
profoundly ignorant of the object and tendency of 
such pursuits, and of the necessity of such precise 
inquiry for establishing the conclusions of all sound 
philosophy. The cultivators of science have often 
been condemned to hear such aspersions cast upon 
their labours^ And to see the genuine, spirit in 
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\fhich they were answered, we may cite the testi- 
mony of the illustrious father of British astronomy, 
who, upon a suspicion that his sublime pursuits were 
treated with ridicule, (in a letter to Newton,) 
expresses his wonder that these occupations should 
be ** looked on as trifling. . . Other persons (he says,) 
that come after me will think their time as little 
mispent in these studies as those did who have 
gone before me. The works of the Eternal Provi- 
dence, I hope, will be a little better understood 
through your labours and mine, than they were for- 
merly ; think me not proud for this expression ; I 
look on pride as the worst of sins, humility as the 
greatest virtue*." 

And the sentiment so nobly avowed by Boyle, 
when taxed with the childishness of his occupation 
in watching the colours of soap-bubbles, deserves to 
be ever borne in mind as well by those who cultivate, 
as those who cavil at physical inquiry; "nothing 
can be unworthy of being investigated by man 
which was thought worthy of being created by 
Godf." 

But science is often assailed with the charge of 
being wholly conversant with objects of sense, and 
that, confining us to the world of matter, it restrains 
and disables the mind from the more worthy and 
elevating pursuit of moral and spiritual truth. 

If, however, physical science be restricted to 

* Baily's Account of Flamsteedy p. 169. 
+ See Note H. 
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objects of sense, those very objects form the steps 
by which we ascend to the eyida^ce of mind ; if 
natural philosophy be conversant solely with the 
visible creation, it is by the light af that which is 
visible that its true disciple penetrates beyond those 
limits into the presence of Him who is invisible. 

When, therefore, we hear the assertion (so sacred 
in the eyes of many,) that experiment can never 
carry us beyond the region of matter; that by 
physical induction we can never attain to truth in 
its legitimate and only valuable sense; and thsi 
** all real philosophy radiates from the knowledge of 
God ;" in such declamation it is difficult to discover 
any thing but a hopeless confusion of thought, most 
commonly assisted by a thorough ignorance of the 
nature of inductive science, and a total misconcep- 
tion of the very aim and character of philosophical 
inquiry. 

Or again, they contend that ^' natural theology is 
entirely founded upon vain curiosity and profitless 
speculations concerning the intentions of God;" 
and are loud in their condemnation of the arrogance 
which would lead a finite mind to attempt to com- 
prehend the counsels of the Infinite ; blind entirely 
to the fact that no such attempt is ever made, no 
such object aimed at ; since, in inferring design, the 
inquirer is always foremost to confess his inability to 
trace its indications to the smallest extent beyond 
the limits which actual inductive evidence warrants. 
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The Pride of Science. 

NoTHiifo 10 more eommou than to hear persons 
ifncoant of physical science enUirging upon what 
they term the arrogance of the philosopher in 
drawing his conclusions, and pretending to deter* 
mine what is, and what must be, in regions utterly 
beyond the limits of sensible experience; nothing 
more usual than to meet with those who talk not 
only with disbelief, but with ridicule, of the theories 
of the floientific pedant; and in the most solemn 
tone, declaim against the pride of reason and {^i^ 
losophy as essentially hostile to the humility of 
faith* They seem to regard the speculations of phy- 
sical science as mere fancies, in which the philo^ 
sopher indulges for the sole gratification of his own 
wayward presumption, and in virtue of which he 
may assume a claim to the admiration of the vulgar. 
Little considering thaf these very speculations aflbrd 
the only legitimate and substantial ground on which 
a reasoning inquirer can build his most sublime 
proofs of the existence and attributes of the Divine 
Being, — ^that those very theories are nothing else 
than the expression and the embodying of that all- 
pervading analogy and order in which the universal 
manifestations of the Divine mind are disclosed 
to us* 

So long as correct induction is our guide, we may 
with safety pursue physical speculation to any 

o 
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extent. The only real presumption is in the de- 
parture from sound inductive principles, and the 
attempt to interpret nature without their aid. In- 
ductive research undoubtedly claims the right of an 
absolutely unlimited extent of inference, even when 
it points to objects too vast or too minute, too 
remote in space, or too deep in the abyss of time, to 
come at all within the grasp of our faculties. The 
sole consideration it regards is the accurate and 
truth of its evidence ; if this be in the first instance 
firmly established, the true philosopher will never 
shrink from admitting all its necessary consequences, 
however inconceivable may be their nature, and 
incalculable their extent. 

If there were any reasonableness in prescribing 
such limits, if there were any real ground of doubt 
as to the universal preservation of the analogies of 
nature, it must be carefully observed that any such 
limitation would amount, in its direct conseqnencei^ 
to a limitation in those inferences on which we frame 
all our notions of the Deity ; any such ground of 
doubt would (as far as it went,) tend to discredit our 
proofs of the Divine perfections. 

If the deductions of science are unwarrantable 
intrusions of the vain imagination of the self-suffi- 
cient philosopher into those vast regions of creation 
which are purposely veiled from us, the objectors 
seem to forget that, by necessary consequence, tiliey 
make the sublime conclusions of natural theology 
also an unwarrantable stretch of inference. If they 
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attach the charge of presumption to the speculations 
of natural science, it must be remembered they 
thereby attach the same accusation to the deductions 
of natural theology. If they condemn the conclu- 
sions of physical reasoning as arrogant and impious 
intrusions of human self-conceit into mysteries 
beyond the reach of the human fiu^ulties, so, by 
necessary consequence, they involve in the same 
condemnation the inferences which are dependent 
upon those researches, the belief in the infinite per^ 
fection, the unlimited immensity, power, and eternity 
of the Deity. 

To some it is a peculiarly fovourite topic, that the 
powers of the human mind are but limited ; that 
there are mysteries in nature which must for ever 
baffle the most acute research ; and, not content with 
the assertion that there are such boundaries imposed 
on all human speculation, are prone to affirm that the 
boundary has been reached whenever they meet with 
an unexplained phenomenon. They seem to dwell 
with special satisfaction on the circumstance that 
here is an instance of some natural wonder, in the 
comprehension of which the greatest philosopher is 
as much at a loss as the ignorant peasant. Such 
instances they often hold out as instructive and 
salutary checks to the pride of science, and humili- 
ating to the pretensions of intellectual superiority. 
In reality, however, instead of the lofty moral tone 
which they aifect, these reflections but too clearly 
betray the mere invidious workings of narrow pre- 

o 2 
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judice, in which self-satisfied ignorance consoles 
itself* 

But to those who rightly estimate at once the real 
powers of the human mind and the true character of 
the inductive method, it will be manifest how irra- 
tional such sentiments must be* So long as we 
follow diligently, and with becoming caution, the 
humble, but sure path of induction, we can never 
arrive at any bar to our inquiries except those which 
are imposed by the deficiency of facts ; and we know 
by the testimony of all past experience, that the 
disclosure of new facts is daily advancing, and must 
perpetually accumulate. It is by the continual 
accession of fresh phenomena that new paths will 
be perpetually opening to judicious induction ; and, 
by consequence, we may unhesitatingly anticipate 
perpetually new and extended manifestations of order 
and arrangement in nature, of Divine power, wis- 
dom, and beneficence. 

To indulge, then, in the low and absurd reflections 
just adverted to, is nothing else than to rejoice in 
the deficiency of proofs of the Divine perfections. It 
is to delight in blindness to the manifestations of 
Divine power and goodness; to prefer darkness to 
light, and to evince a disposition of congenial cha- 
racter. It is to refuse to recognise the proper and 
highest use for which our intellectual faculties are 
conferred upon us. 

"" Sec Note K. 
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Intei'position : — Permanent Laws* 

The notion of physical cause and effect being reduced 
to a bare '^ sequence," has been strongly objected to 
as injurious to the belief in the Divine agency in 
nature ; and the supposition of an acting efficient 
cause in every natural phenomenon, has been empha- 
tically insisted on as necessary for the support of 
that doctrine. But from the view we have here 
taken of the nature of physical causes, and their 
relation to moral, we see that, so far from support- 
ing, the supposition of such direct perpetual inter- 
vention would, in fact, invalidate the evidence of 
a First Cause. 

According to the view here supported of the nature 
of physical causes, it has sufficiently appeared that, 
in including in our idea the relation of the more par- 
ticular to the more general fact, we have assigned 
the origin of our ideas of the closest and most inse- 
parable union of cause and effect ; and this relation 
is obviously dependent upon the degree in which we 
can generalize among the phenomena of nature ; 
that is, upon the degree in which we can trace order 
and arrangement. Thus, the greater the extent to 
which we can trace physical causes, in this sense, 
the more surely founded is the inference of moral 
volition and all-powerful intelligence, derived from 
the contemplation of this order of causes. 

And when we reflect upon the unbounded vastness 
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of nature, which expands under our examination, and 
which receives enlargement continually from every 
additional advance which the practical application of 
Bcienoe confers on the perfectioD of our senses, — 
when we find the same beauty and uniformity pre- 
served throughout the utmost range of our obser^ 
vations, — and when we add, that all this is but a 
small speck in the actual immensity of the universe 
•^we surely derive the highest possible proofs and 
indications of recondite and perfect adjustment 
through the extent of the visible world: so that 
we can but by feeble and dim analogies, most imper- 
fectly express our partial apprehension of a presiding 
and all*pervading Divine Intelligence. Again, if we 
turn from the consideration of space to that of time, 
it is only by deciphering the monuments of the 
immense periods of successive organization, up to 
the epoch of the first existence of animal life, that 
we learn the testimony of nature to the hot of 
creation, or rather succession of creations; and, in 
conformity with our limited conceptions, speak of 
the infinite wisdom and skill of the Divine Intelli« 
gence, the infinite power of the creating Deity. 

Unless we consent to reason from the analogy of 
known causes to those which are unknown,«^from 
the present to the remotest epochs of the past, we 
must lose the whole argument from the continuance 
of order and arrangement ; we must be deprived of 
our sublimest conclusions which result from the per- 
manence of the indications of design and harmonious 
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adaptation. If we could trace material action ho 
fiirther than to resolve every efl^t into the result 
of an immediate arbitrary intervention, the real 
evidences of Divine intelligence would be wanting. 

We thus perceive the Aitility of such charges, as 
that by establishing the uniformity of second causes 
we impair the evidence of the Divine interposition ; 
that by extending our researches into nature we 
encroach on the dominion of the Sovereign of 
nature ; and that by enlarging the range of physical 
agency we detract from the majesty of the Divine 
power ; whereas it is by these very researches that 
we establish and acknowledge His sovereignty, and 
find in that very agency nothing else than His dele* 
gated authority. 

As reasonably should we construe the tranquillity 
of a well-ordered community into a proof of the 
defective energy of the sovereign power, because the 
daily immediate manifestation and interposition of 
that power was not necessary to carry on the govern-* 
ment. As well might we conedder it to detract from 
the perfection of a piece of machinery, that it did not 
require the perpetual interpdsitioh of the artificer to 
keep it in action*. 

Conclusion. 

In what has preceded, it is to be hoped we have 
sufiRciently shown how harmoniously and universally 

* See Note L. 
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the results of physieal inqniiy, with one consent, ril 
point to the existence of tecondite principles of 
anangement throughout nature, of vast and uaif 
versal design. Eyery separate instance of adjust* 
ment does this by the evidences it contains within 
itself. But the wonderful combination and multi- 
plication of such evidence can only be appredated 
from the extended comparison of general laws, and 
the analogies by which those laws are related. This 
supplies the most powerfully accumulating proof of 
ordaining Intelligence and Almighty Mind. 

The inconceivable minuteness on the one hand, 
and the immense extent on the other, to which we 
ind these analogies still accurately preserved, are, 
perhaps, of all other considerations, the most effica- 
cious in impressing us with the notion of the Divine 
perfections. The unbroken continuation of the same 
order and analogy, whether throughout time or 
space, joined with the consideration that all this is 
but finite, is the reflection which, above every other, 
must inspire us with the most truly exalted notions 
of the Divine immensity and eternity. 

From such considerations we may, perhaps, better 
appreciate the real office of inductive philosophy, 
and the nature of the service it discharges as minis- 
tering to the sublime truths of natural theology. 
The existence of some universal principles of ana- 
logy and uniformity is the grotmd of all inductive 
science. The tracing out of such analogies through 
all their actual physical indications, is that which 
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liBiiishes the great aigument oS natunl theriogjv 
And we admovledge that this preservation of voi* 
fermity and analogy, (which we have seen siq^pHes 
the natiual preliminary conjecture in all induction,) 
is, in ftct, the very indication of the uniyeffsal pre* 
senoe and all-perYading energy of the one Divine 
mind. Thus, then, these momentous and suhlime 
coQclnsiQns rest upon a common basis with those of 
inductive science^ and thus invest science with the 
high sanction of their own sacred character. Esta^ 
blished by physical research, they react upon it; 
they supply the most elevated motive for the prose- 
cntion of the study of nature; and the glorious 
truths which manifest themselves as we proceed 
cast back a lustre on the path by which we have 
advanced, and encourage the endeavour to approach 
their Eternal source. 

So fiu- from any advantage arising to the stability 
of natural religion, or any augmentation of force to 
the impressions of natural piety, when nature remains 
veiled in mystery, and we are compelled to own our 
ignorance of the modes and laws of her operations, 
it is, in hetf the very unveiling of those mysteries, 
the dispersion of that mist of ignorance, the dis- 
closure of the secrets of physical causation, which 
supply the very proof and defence of the truths of 
natural thediogy. The acknowledgment of Supreme 
power and wisdom, instead of bdng banished from 
that portion of nature which w? can subject to 
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inductive inyertigation, is there pte^eminentlj erta* 
blished as in its more peculiar soTerngntj. 

And it is in the very advance from what has been 
termed ** the region of facts, to that of laws*," or 
in other words, from the region of unconnected 
observation and mystified speculation, into that of 
clear arraugement and luminous generalization, that 
we, in proportion, approach towards the worthy con- 
ception of the great Source of order, the eternal 
Cause of all the beauty and harmony of the earth 
and the heavens. 

And the greater the advance made hj sdentifie 
research in the reduction of the phenomena of the 
world under definite laws, so much the more firmly 
will the foundations of real religion be consolidated ; 
or (to adopt the forcible words of a writerf of the 
present day,) ^^ Though the atoms of the universe 
may be weighed aind measured, and every seeming 
accident shall be reduced to order and to rule, the 
reasons for adoring the Creator, and trusting in him, 
and obe3ning him, and for loving our neighbour as 
ourselves, will only be proportionally multiplied." 

The combined powers of physical science, so far 
from being leagued in the vain attempt to expel the 
Sovereign of nature from his rightful dominion, on 
the contmry, are, in truth, firmly allied in the glorious 

* Whewcira BridgewcUer Treatise^ p, 349. 
t Rfmarks on Demonstrative Reasoning^ &c., by the Rev. E. 
Tagart, p. 127. 
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purpose of upholding the acknowledgment of his 
supremacy, and surrounding the throne of Omnipo- 
tence with the unceasing homage of the trophies 
they have achieved. 

Natural science may be disparaged by some as the 
proud creation of human intellect, as beginning in 
presumption, and ending in irreligion, or at best, 
withdrawing ui9 from what is spiritual to what is 
material. Jf, however^ physical philosophy be 
hum^Q reason employed in investigating the mate- 
rial world, though the process may bg of human 
origin, the subject-matter is not. Reason is but 
the instrument, and induction the art; but the 
materials are the universal creation. And if science 
be human, yet nature is divine ; and the science of 
nature is but the rational evidence of God. But 
even intellect and science are his gifts, and the 
human mind his workmanship ; when, therefore, we 
are able, by the exercise of these powers, to inves- 
tigate his works, we are, ourselves, furnishing most 
recondite proofs of the fitness of his works one to 
another, and of the adaptation of the intellectual 
to the material order of things ; and are but filling 
up an essential part in the universal harmony of his 
creation. When we devote our minds to the study 
of his works, we are but employing what He has 
bestowed, in his own service ; we are but rendering 
back his own, it may be hoped " with increase." 

If there be those who feel a disposition to under- 
value inductive inquiry, (in the sense which we have 



204 RELATION OF PHYSICAL SCIENCE, &C. 

shown it essentially to bear,) who are inclined to 
disparage physical inyestigation, and declaim against 
the inferences of experience and analogy, and the 
presumption of reasonings grounded on the uni- 
formity of natural causes ; let such persons be per- 
suaded to pause for a moment, and learn caution, by 
the consideration that in any censure cast upon such 
trains of inquiry, and such principles of rational 
speculation, they are, in fact, casting censure on the 
very elements of the great argument of natural 
theology. Let them recollect how intimately the 
one is wound up in the very texture of the other, 
and avoid the reproach not less of inconsistency 
than of ignorance, not less of irreligion than of 
folly, which must attach to those who, under the 
plea of defending religion, would thus sap the v^ 
foundation of its evidences. 



SECTION IV. 



THE RELATION OF NATURAL THEOLOGY, 
AND OF PHYSICAL SCIENCE, TO 

REVELATION. 



*^ PhiloBOphia naturallspoet verbum Dei, certissima snperstitionis medicinft 
est ; eademqne probatiBsimum fidei aUmentum. Itaque, merito religion! 
danator tanqnam fidisBima anciUa, cum altera voluntatem Dei, altera 
potestatem manifestat.*' Dacov. 

^* CoBlnm enim materiatum et terrain, qui in Verbo Dei queesiverit, (de 
quo dictum est 'coelum et terra pertransibunt, verbum autem meum 
non pertransibit/) is san^ transitoria inter eetema temer^ persequitur. 
Qoemadmodiim enim theologiam in philosophic qu»rere perinde est, ao 
si vivos quseras inter mortuos ; ita contrk philosophiam in theologifi 
qussrere non aliud est, quam mortuos quserere inter vivos.** 

Bacok, {De Augm^ ix.) 

*' He that takes away reason to make way for revelation, puts out the 
light of both ; and does much the same as if we should persuade a man 
to put out his eyes the better to receive the light of an invisible star by 
a telescope.*' Locke, [Estayy iv. 19, 4.) 



Introdtiction. 

We have thus far been examining the principles by 
which our study of external nature can alone be 
safely and conclusively carried on, so as to lead us, 
by sure stages of reasoning, to the sublime inferences 
of all-pervading design, of infinite wisdom and power; 
to the elevated and elevating apprehension of the 
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Divinity, in whom all those perfections centre, and 
from whom the entire order of nature emanates. 
We have seen that a primary persuasion of unifor- 
mity in nature is the guide to all our inductive 
investigations, and is universally confirmed by the 
appeal to experimental evidence, from which we 
ascend to laws and principles of successively higher 
generality and comprehensiveness. From such suc- 
cessive generalizations we arrive at the idea of 
secondary (or properly) physical causes; and from 
the contemplation of their uninterrupted order arises 
our conviction of universal design and intelligence 
in the adjustment of the natural creation : whence 
again our belief in the existence and perfections of 
the Creator or First Cause : the great source of that 
moral causation in which all physical causation 
originates. We have noticed the importance of 
keeping the order of this train of reasoning steadily 
in view ; that is, if we would have our belief regu- 
lated by any rational principles. We have seen that 
it is absolutely essential to commence with purely 
physical investigation by the sole method of induc- 
tion ; and that any departure from this method, any 
reference to other grounds of belief, any attachment 
to preconceived notions, any appeal to the dictation 
of authority, are totally inadmissible, if we would 
preserve unbroken the course of rational evidence 
and deduction in this most important argument. 

I have said ^'rational" proof, because (as has 
been already remarked,) there are many who dispa- 
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rage physical science, not only on general grounds, 
but particularly under the extraordinary miconcep- 
tion of thereby advancing the cause of religion,-^-' 
Mobile, in truth, they are thus vitiating all rational 
evidence of religion. 

Those who decry reason are not likely to be very 
logical in their own arguments. They do not per- 
ceive that, in discarding the proofs of reason, they 
are cutting away the pillars of the temple of faith. 
In censuring physical philosophy, they are vainly 
assaulting the bulwarks of natural religion, and are 
attacking their own allies in the dark. When on 
religious grounds they disparage and condemn the 
study of physical truth, they do not see that, in 
proportion as their arguments might be valid, would 
the proofs of their own religious principles be assailed. 
In rejecting the evidence of inductive science they 
are rejecting that of natural theology. And while 
they so vehemently declaim on the Weakness and 
insufficiency of the powers of the human mind for 
investigating religious truth, they do not consider, 
that it is precisely on this ground that we would 
restrain its speculations to the plain and humble 
method of inductive research into the facts and laws 
of the natural world, and the sublime but insufficient 
deductions from them which lie properly within its 
province ; thence to be prepared to advance towards 
those higher attainments of religious illumination 
which supply all the deficiencies of mere natural 
reason. 
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In pursuing the subject oF the <coilH6xioii'l^t^eefi 
the truths of natural theology and those of revelidon^ 
and of the independence, on the one hand, of pliysieal 
science as the basis of the evidence, and on the other, 
the mutual relations of these seyeral great branches 
of the inquiry, I will commence with a few iremariu 
on those primary doctrines which exercise so import- 
ant an influence on the views taken of the authority 
and tenour of revelation^ and on the extent to which 
natural reason alone can guide us in those inquiries ; 
on the limit at which its own light fails us ; yet the 
degree of illumination which we must possess, in 
order to find our way even to the pmnt where we 
are to gain access to fuller disclosures. 

Our Ideas of the Divine Attributes. 

Some difference of opinion has prevailed as to the 
mode by which we arrive at our conclusions respect- 
ing the Divine Attributes. Tt has been maintaihed, 
on one side, that those conclusions are of the most 
limited nature. It has been contended (and with 
much appearance of reason,) that our inferences can 
only go to the extent of our evidence ; that the 
ideas of the Divine Attributes which we acquire in 
natural theology can only be legitimately framed 
and recognised in the degree and character in whidii 
the facts of nature present the manifestations <^ 
them ; that we can infer the Divine eternity and 
immensity only from those ideas of duration and 
extension which the conclusions of geology and 
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a^rpuomy suggest; that we obtain our notion of 
the Pii/;ioa Omnipoteaoe oolj from those uniform 
laws and unchanging processes in which it is deve^ 
loped; that we arrive at our conception of the 
Divine beneficence only from the contemplation of 
good, mixed with evil; that, as far as natural 
theology is concerned, no adequate ideas of those 
attributes can be acquired, or are even adapted to 
our apprehensions^ but those which the contem- 
plation of physical analogies suggests. In all these 
particulars the conclusions of natural theology simply 
are extremely imperfect and insufficient. But we 
have no other ground on which to frame our appre- 
hension of a Deity in the first instance. The 
deficiency can be supplied only by the subsequent 
reception of the doctrines of revelation. 

To this reasoning it has been objected, that it 
would leave us with inferences of such attributes as 
not only &31 short of any worthy notion of the Deity, 
but are even at variance with all idea of moral 

perfection ; as, for instance, in the case of beneficence. 
Mere reasoning on natural phenomena would only 
give us an idea of the production of good, mixed 
with a considerable share of evil. It has, there* 
fore, been contended, that we do not, in fact, form 
pur conclusions without assuming the perfect and 
universal beneficence of the Deity as antecedently 
probable; and thus, guided by this idea, conclude 
from the manifestations of nature, which partially 
confirm it, the universality and infinity of the Divine 

p 
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beneTolence ; regarding the partial instances of eyil 
as, in fact, only apparent and not real exceptions, — 
as merely seeming to be such from the imperfection 
of our apprehensions. And this assumption has 
been traced to the inherent moral sense of human 
nature, which naturally perceives the perfection of 
moral good, and thus cannot but suppose ib in an 
infinite degree in the Deity*. 

I will merely remark, — 1st. When we abstract 
from this moral sense, it seems on all hands admitted, 
that bare reasoning on the facts of the natural world 
can conduct us no further than to the inference of 
good mixed with evil, or to the idea of a mixed 
attribute of beneficence not absolutely infinite. 

2dly. Bare reasoning (without the moral conside- 
ration,) might nevertheless lead us to allow that the 
evil was only apparent in consequence of our limited 
apprehensions. Thus, without referring to the moral 
sense, mere natural theology might leave Us With an 
idea, eMremely defective^ no doubt, but still not con' 
tradictory to jiny more worthy views of the Divine 
nature afterwards to be inculcated; but, on the 
contrary, from the manifest deficiency, we should be 
fatheir anxiously predisposed to receive such better 
intimation. 

8dly. The question as to the operation aiid origin 
of this moral sense, is one which is itself properly 

* On thia subject see Archbisliop King's Duecune on Pre^ 
destination^ ivith notes by Archbishop Whately, Appendix, 
p. 119. 



ANti tHYfeiCAL SCIENCE TO REVELATION. 211 

bp6il to inrestigation as a branch of metaphysics of 
gre^i iihportahc^ td natural theology and moral 
philosophj^: — the question whether such a sense ik 
Ideally inkerent in human nature or acquired f Or, 
If universal and natural, whether it may not be 
analyzed into simpler elements f Or, again, admit- 
litig that mian t* prone to entertain such ideas, 
whether this be grounded in reason ? — are all points 
claililing most Serious examination. 

My object in these remarks is tiierely to direct 
attention to such important topics of ihquiry, withdut 
pretending to elitei* ihto th^ fiill discussibti of them, 
much less to propose a solution of the diffitttllll^S; 
The preceding observation defers particularly to the 
single itistance of the attribute of beneflcfencej J but 
siiiailar remarks must apply to thd hatUral evidence 
of thfe other Divine perfections. 

The attribute of omnipotence, for example, is 
evinced by our Reasoning upon the inconceivably vast 
indications of power displstyed in the visible creation. 
We discbver everywhere the marks of Such J)ower 
exerted to a degi^e beyond all possibility of Con- 
ception in its intensity and ihdgriitude. Yet we 
observe it bhly exefcisfeti in particular ivdt/s. We 
infer directly its infinity in de^fee^ 1)ut we cannot 
strictly conclude itS dxtehsioh to all Artwtfe of opera- 
tion. We Recognise ili3 effects ill constituting and 
originating, in adjusting and upholding, the order of 
physical causes ; we perceive its operation in regu- 
lating the existing state of the universe, and in the 

p 2 
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gradual cTolution of the existing frame of the world 
out of previous orders of existence ; we traee its 
mighty manifestations, stamped with the same 
unchanging attributes of immensity, through count- 
less ages of duration, and through the boundless 
expanse of space ; but it cannot be said that mere 
reason can therefore infer any other kind of exercise 
of this power. 

Let it be distinctly borne in mind that the object 
of these remarks is solely that of caution as to the 
proper limits of the mere reasoning upon physical 
order, which is the strict province of the science of 
natural theology. 

There is, however, another point of view in which 
this subject is often regarded, to which I must allude, 
though, as not strictly belonging to our present sub- 
ject, it can be but cursorily noticed, however impor- 
tant in itself. The Deity is proposed as the object 
not merely of our belief, but of our practical adora- 
tion and love, in the imitation, limited and imperfect 
as it must be, of His moral perfections. Hence the 
vital practical importance of the most unimpeachable 
conception of those attributes, and of removing every 
thing like a limitation on their infinite moral excel- 
lence. With the object of maintaining this practical 
view, many excellent writers have gone into a variety 
of speculations, directly imposing limits on our ideas 
of some of the Divine perfections, lest they should 
be at variance with the infinite excellence of others. 
Thus it has been distinctly argued, in order to vindi- 
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tate the Divine benevolence, that we must suppose 
the Deity unabk to prevent evil ; or, in other words, 
deny his omnipotence*. 

Of such reasonings I will here say no more than 
this: they are maintained and highly approved as 
propounded by the very able writer just referred to, 
by parties of the most unquestionable piety and 
religious zeal. Those, therefore, who allow and 
admire these views, can have no right to object to 
other speculations, which, in like manner, tend to 
limit our conclusions as to the same attributes. 
" The truth is, the only rational conclusion which we 
can arrive at in the matter, is, that in the nature of 
things, no such attribute" (e. e. as omnipotence) " can 
existf." These are the words of Mr. Woodward, 
I very much question whether expressions infinitely 
less bold from other quarters, would not be set down 
as absolute atheism, by the same religious party who 
admire Mr. Woodward. Such, however, is too often 
the inconsistency with which cavils are urged against 
the freedom of inquiry, which we must of necessity 
claim, in any profitable discussion of the truths of 
natural theology. 

In like manner, writers of the Calvinistic school 
have anxiously insisted on the want of any proofs of 
the infinite benevolence of the Deity ; thus fortifying 
their system against the most obvious and forcible 

* See Essays and Sermmis^ &c., by the Rev, H, Woodward. 
London, 1836 ; especially Essay XV. 
•+ Essays^ &c., p. 177- 
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ol^ection 4^wn from the inconsistenej with that 
attnbutQ, in ifupposing a condemnation to eternal 
miserj without moral criminality in the irresponsibly 
victim of reprpbatiqn, or the possibilitj pf ^^eoting 
any ulte^or good, when the punishment is ppdless* 
Yet such perspns would be the first to exclaim 
against putting any limitation on oup notions of 
the Divine power or wisdom, as impioi^s and athe- 
fatical. 

Ltmiis of Natural Theoiogjf. 

The general question as to thp extent to which the 
conclusions of natural theology strictly and legiti- 
mately reach, has been the subject of much difference 
of opinion. One class pf r^asoners l^ave bepfi prqne 
to invest t^heir inferences with a systematic com* 
pleteness, which is but illusory ; while the perception 
of this has afforded some colour to the opinion of 
others, who have as strenuously denie4 that mere 
reasoning on these subjects can teach any substantial 
or satisfactory truths. 

And those who do not go these lengths h^ve 
contended, that what we certainly learn from the 
admitted facts of ordpr and adjustment in thd 
material world, is in truth very little. Thq^t we can 
advance only to the inference of th^ mere exii^tpnpe 
of some powerful intelligent cause ; that we can rise 
only to a vague apprehension of some superior power 
displayed in the adaptation of created things : but 
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t]iat we ean ascend no further as to any practical 
results : that we learn nothing more than (as they 
term it) a ^^ quiescent intelligence:" that we can 
deduce nothing as to active superintendence of the 
world and the affidrs of men : that (i^ a word) natural 
theology teaches us nothing of a moral governor of 
accountable moral agents : nothing of our own nature 
or destinies : nothing of incorporeal e3;:i8tence, or a 
future state. For all information on these subjects, 
they contend we must refer exclusively to reve- 
lation. 

These are undoubtedly questions not only most 
fiiirly and legitimately open to discussion, but of 
great moment and importance in a satisfactory 
analysis of the grounds of religious belief. Certainly 
great diversity of opinion has prevailed with respect 
to them : and, it must be allowed, may very reason- 
ably prevail. 

I will merely offer one remark as to the entire 
spirit and character of such inquiry. I conceive it 
is an equally mistaken view, to prosecute it as sup^ 
posing it to involve the credit either of natural 
theology on the one hand, or revelation on the 
other. It neither at all aifeots the truth or value of 
natural theology, to admit that it may be deficient 
in some points, or that they may not properly belong 
to its province : nor is it any disparftgement to the 
just estimate of our reasoning p0W0rs, to confess that 
they may find their limit when w^ arrive at certain 
parts of this vast subject. 
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On the other side, it does not appear to me at all 
essential to support the credit^ or enhance the per*^ 
fcctions of Divine revelation, to make ont that it is 
the Cfidy source of information on topics of this 
nature : or to allow that reason may supply some 
first rudiments of religious knowledge, on which it 
is the province of revelation to shed a full and 
abundant illumination. 



Natural Theology necessary as tJie Basis of ReteUUion. 

Opposite Views considered. 

Whatever difference of opinion may prevail as to 
the extent to which the inferences of natural 
theology may reach, or the limits by which they 
must be circumscribed, all rational inquirers on these 
topics, I should conceive, would agree in admitting 
at least some first elements of belief in a Deity, 
however imperfect and insufiicient, as established by 
natural reason. And it appears equally clear, that, 
not only any notion whatever of a revelation, but 
even any statement or proposition of further reli- 
gious truths beyond the primary doctrines of the 
existence and perfections of the Deity, must, from 
the nature of the case, presuppose the truth of those 
primary doctrines, and be actually based upon the 
evidence of their tmth* 

If, again, we look to the establishment of the 
Evidences of revelation, we must consider the essen- 
tial bearing which our notions of the Divine attri- 
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botes have Upon them. This is not the place to 
enter upon* the discussion of those evidences. But 
in general it will be apparent, on a moment's consi- 
deration, that the most material part of the argu- 
ment for revealed religion, (if it is to be supported 
on the ground of miraculous testimony,) essentially 
turns upon our previous admissions with regard to 
the Divine attributes. From these alone do we 
obtain those preliminary ideas, which confer sufficient 
probability on the notion of a disclosure of the 
Divine will by supernatural interposition, to render 
the question fairly susceptible of an appeal to evi- 
dence and testimony : a portion of the reasoning at 
once most essentially important, yet very commonly 
overlooked : and thus left open and defenceless, to the 
attacks of scepticism. Thus it becomes peculiarly 
important to scrutinize the extent to which natural 
theology can legitimately supply those considerations 
of antecedent probability, which are absolutely 
necessary before we can entertain the question of 
testimony. 

These considerations seem to me so plain, from 
the mere nature and reason of the thing, that it 
would be hardly necessary to dwell upon them, were 
it not that there are those (as we have already, in 
some manner, noticed,) who, in the strongest profes- 
sions of a desire to support religion, have systemati- 
cally disparaged the claims of natural theology, and 
decried the use of human reason in the investigation 
of Divine truth. 
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It is singular to notice tl^e inconsigtency of the 
objections entertained against natural theology by 
different parties. Sopie complain of it as going too 
&r; others, as not going far enough. One party 
object to it as presumptuously usurping the place of 
revelation, encouraging the self-sufficiency of intel- 
lect, and setting its followers above the instruction 
of the Word of God : as tending to lower the value 
of the mysterious truths of revelation, and to fevoiir 
the rationalizing system of interpretation. Another 
party affect to despise natural theology and its phy-; 
sical proofs, as grovelling among mere objeot^s of 
sense, and as restricting out; contemplations to 
material things : as defective in its doctrines, leading 
us to no moral gove^'nor of the world, inculcating no 
moral responsibility, nor future states and thus pracr 
tically differing little from no religiqn. 

It U decried, at pne time, as vain and weak ; at 
another, as arrogftnt and dangerous: held in cour 
ten^pt by those who are ignorant of its nature, and 
dreaded by those who tremble at the dawn of truth 
and free inquiry, for their own dogmas, whether of 
atheism, fanaticism, or orthodoxy. Thus are parties 
so discordant, unconsciously leagued in a commoq 
cause ; and we hear the language of objection and 
disparagement so precisely the same in the mouths 
of the orthodox and the infidel, of the. enthusiast 
and of the atheist, that it is often impossible to 
distinguish to which class the objector belongs. 

Among the several opinions entert^ned in oppo- 
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fiition to the claims of natural theology to be the 
mdUpfimaile ba^is of revelation, the only one which 
I have seen supported even by the ehow pf argu- 
ment, or recognising in any degree the necessity of 
rational evidence, is, in substance, as follows* : 

Suppose a set of men who had arrived at no belief 
in the truths of natural theology : suppose a person 
claiming to be a teacher of revelation to appear 
among them working miracles: would not, it is 
asked, those mi^^3les prove rationally to such persons 
t]iat the individual was commissioned from some 
wpenor power or beinff, and thus when his system 
was tinfolded, and when it exhibited tq |;hem the 
doptrines commonly included in what is called 
natural theology, they would then, on rational 
evidenpe, believe those truths along with the others 
revealed. 

It must be recollected that the question is wholly 
one of epidence. The case supposed is imagined only 
to reprpspnt more forcibly, not what is or would be, 
but what ouff&t to be^ the correct course of reasoning* 
It may be entirely admitted that the parties in 
question might embrace the truths propounded to 
them : this they might do on the mere strength of 
tl^e t^eachcr's character, authority, and influence over 
their minds, without any miracle^, pr even evidences, 
at all. The qupstiop at isgue i^ whether the miracles. 



^ See Irons On Final Causes^ p. 162. This point, in fact, 
constitutes the whole strength of i,\kQ autkor s argument. 
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under the circumstances supposed, would afford 
strict logical evidence of the teacher's commission 
from some superior being. 

NoWy in order to this, it appears to me manifestly 
essential, that not only the existence of some such 
being should be, in the first instance, recognised, 
but also the power of any beings, however superior, 
to suspend the laws of nature, (which, to any one 
versed in physical inquiries, would be the most diffi- 
cult point of all,) and further, that this would be 
done for the purpose of conveying a revelation; 
which again must presuppose the power and will of 
such a being to make disclosures of religious truth ; 
all this must be believed on good evidence before 
the teacher's claim could be rationally received ; in 
other words, it would imply a natural theology even 
of a very precise kind. 

The case supposed is, indeed, almost an impos- 
sibility; since we can hardly conceive a people 
advanced enough to reason as the hypothesis re- 
quires, who had not attained to some idea of a 
superior power or powers ; to whose influence (era- 
bodied*, perhaps, in the person of the teacher,) they 
would directly ascribe the miracle. But even in 
this case, it is very likely that the result would be 
far from that of convincing them by evidence of the 
truths propounded. Hie supposed working of the 

* Is not this view confirmed by actually-recorded examples ? 
Sec Act$ viii. 10 ; xiv^ 11 ; and xxviiL 6, 
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^limcle . would not, of itself, be any proof of the 
eansten^ of a superior being ; it would most natu» 
rally and rationally be set down as merely an extra* 
ordinary event, which, though not in the present 
power of the witnesses to explain, would most pro« 
bably be accounted for by some future discoveries 
in nature; or would be, perhaps, more properly 
ascribed to some hidden knowledge and superior 
skill possessed by the teacher, who really or appa« 
rently wrought it. 

But those who have maintained this view of the 
matter have gone on to contend, that, in fact, there 
are other sources than those of the reasonings called 
natural theology, from which a notion of the Deity 
and his attributes may. be acquired* They have 
traced such a notion and belief up to what they con-* 
sider a natural constitution and tendency of the 
human mind, an ultimate conviction of our souls ; a 
principle of belief, in fact, innate ; and manifested 
in the universal consent of mankind. 

On all such views I have merely to observe, that, 
entirely allowing the fact of such general persuasion^ 
and that it most commonly is nothing more than 
the undefined yet powerful kind of impression 
spoken of, yet to assume that it is therefore an 
innate or ultimate principle of our nature, is to beg 
the very question at issue ; the entire object of dis« 
cussion in natural theology being to ascertain 
whether this conclusion cannot be logically analyzed, 
and the grounds of this peisftiasion investigated by 
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tracing the legitimate course and order of our boii- 
Tictions from tlie elements of our knowledge of the 
natural world, through the inferences bf otder and 
adjustment, up to that of design and intelligence, 
and from the unirersality and unity of design up lo 
the unity of designing intelligetice, from the iiii- 
mensity of its plan to the itifltlite powet of its 
JEiuthor; froih those beneficial arraiigfements TVhicll 
we can recognise, to his Providence ; from the inex- 
pressible beauty and harmony of natural oi-di^r, to 
the perfections of the great SoUrce of it. 

It seems, in iltct; that to a colifusioti of tiews 
fcetweeh the admission of the existence of Beftaiti 
impressions and feelings in dui* mindiS, and tlid Jiro^ 
cess of investigating them oh the grotinds of exact 
argument and evidence, may be titiced many of the 
singular Speculations occasionally obtmded on the 
World as profound metaphysico-theological reasdhing. 
Many writers on these siibje(5ts seeM not to keep 
steadily in view which course they desire to follow, 
whether to appeal td feelings or to analyze th^m- 

Ratiorwi Evidences of Faith.-^ Various Opinions 

considered. 

Vr is of coufse perfectly nbtorious that thd gredt 
inass of those who adopt even the jJiii-est form of 
faith, adopt it without ahy rational examinatloh bf 
evidence, tvhether bf natural or i^evealed tnith- 
The apj^efel to natural imprdsslbns, however just in 
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itself, throwis nd light whatever bn the real question 
d>t issue, which concertis not tohat men are led to 
believe, but the rational evidence on which they 
believe it. Not what are the natural impressions, 
but how and whj/ they should be impressed. And 
this Irioi'e especially with reference to the analysis 
of our own convictions, and the searching inquiry 

* 

which t^^e ought to make iht6 the grounds of our 
dWn belief, with all the light and information we 
possess^ in order that, on the most vitally itnportant 
df all subjects, these convictions should be guarded 
by none but the most secure arguments, and 
repos^ on none but the most unassailable fotlh-^ 
dations; 

But the majority bf those who deciy this kind of 
inqxiiry, do so upon a mote specific ground of faith. 
Th^y, in fact, discard all idea of Reasoning upon thd 
subject. They look to a peculiar kind of impression 
upon the souli neither to bd rebsoned Upon nor 
resisted. In this their whole a|)prehension of the 
Deity is made to consist. Thus all t)hilosophicaI 
proof is useless, and even dangerous ; all exercise of 
the intellect on such a subject is at variance with 
the demands of a true feith. With thosd ^ho 
entertain feuch persuasions, it is 6f course vain to 
dispute. Discarding l^ason, they al^ insensible to 
fallacies in argument. But should iany be disposed 
td pause before wholly delivering themselves up to 
such views, they might consent to be reminded, 
even upon an authority which they must peculiarly 
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admit, that ^ he who cometh to God must believe 
that He is, and that He is a rewarder of those who 
diligently seek him*.** 

Some, again, in an elerated spirit of religions 
devotion, have contended that none but the trae 
Christian can derive any profitable evidences of the 
Divinity from tho contemplation of his works; 
that he alone whose soul is enlightened, purified, 
and elevated to God by grace, is able to perceive or 
to enjoy the manifestations of his existence and pre* 
sence in nature. Thus they do not altogether con- 
demn the study of nature ; but they maintain, that 
when the believer turns his thoughts to the proofi» 
of the Divine perfections in his visible works, it is 
solely in obedience to the exhortations of Scripture ; 
and valuable only as an exercise of the spirit of 
humble adoration inculcated in the Bible ; and to be 
carried on with an entire submission to the language 
of Scripture relative to physical subjectsf. But 
though it is undoubtedly true, that the spirit of 
Christianity does thus elevate contemplations which 
would otherwise be restricted to the level of mere 
conclusions of the understanding, and render practi-r 
cally fruitful what would otherwise be the barren 
speculations of reason ; thpugh jt pure faith alone 
can add piety to philosophy, i^nd irradiate with joy 
and hope the contempjatioi; of God in nature; yet 
it is, at ihe same tiaom, equally true and necessary 

* Heb. xi. 6. t See Note M. 
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thatitbosie concIueSoris in the first instance be sepa- 
Mtely attained ; that those speculations, howev^ 
barren in themselves, be first established on their 
own ground ; that there must first be a philosophy 
to afByrd the external eyidences of faith; and an 
independent inrestigation of nature to furnish the 
means of tracing those indications of the Deity'*^. 

Opinions of this kind often take their rise in a 
zeal for certain particular views of religion, con- 
sidered to be inculcated by revelation; but this 
with some diversity of principle. 

One party, to exalt the work of grace and the 
teaching of inspiration, would reject all conclusions 
of reason ; and in accordance with the peculiar 
scheme of spiritual illumination which they deduce 
from the Bible, would annihilate the carnal evidence 
of depraved sense to vindicate the majesty of Divine 
truth. 

Another school, to uphold certain theories for 
which they claim the exclusive title of rational 
interpretations of Scripture, on quite opposite 
grounds, would keep natural theology out of sights 
in order to make revelation little else than a dec1a« 
ration of the same truths. 

Both parties seek to uphold the credit of Scrip- 
ture according to the peculiar views they take of it. 
The one by rejecting natural reason to exalt ftiith ; 
the other by making reason everything, but explain* 
ing away revelation into an identity with itf . 

♦ See Note M. '+ See Dr. Turtons Natural Thedogy^ p. 207. 

Q 
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To these may be added another school, to whose 
views we may here briefly advert. 

That system of theology which reduces all belief 
into an act of obedience to the authority of the 
Church, when thoroughly and consistently followed 
out to its logical consequences, stands within itself 
complete and unassailable. Its advocates, therefore^ 
can fearlessly afford to give full scope to physical 
investigation. Raised fitr above all appeal to reason, 
and not condescending to rest its claims on argu- 
ment, its infallibility cannot be in the slightest 
degree impaired by any philosophical inquiries, even 
if they should terminate in conclusions the most 
hostile to the so-called evidences of revelation. 

A system founded on such principles cannot be 
susceptible of any hostility towards scientific pur- 
suits. And as they confessedly do, to a great 
extent, afford support to natural theology, they may 
even be made useftil auxiliaries ; they may afford 
occupation to the restless activity of the human 
mind, and thus withdraw men from inquiries of a 
more dangerous nature into things spiritual ; besides 
being susceptible of indirect application in the 
illustration of religious truths. 

Such would be the state of the case where these 
principles were fairly followed out. Such, accord- 
^gly> is very much the feeling end practice in the 
^'^^uin CathoUc Churdi* 

jy ^^ some exemplification of this see the Dublin Review^ No. 
•J aad an able article in No. VI., where the wonders of science 
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I have spoken of such a system if oMmtenth/ 
followed up. Now, pretensions of the same kind 
are maintained by a party among ourselves at the 
present day;^^who, with all the assumptions just 
deseribed, fall short of their conmtent consequences. 
They refer to a religious authority which discards 
reason, yet is afraid to claim infitllibility ; — ^which 
rejects human means of conviction, yet does not 
pretend to divine powers ;«— which afFects to com- 
mand submission, yet dreads the agitation of arga« 
ment. Hence in their eyes all scientific investigation 
is r^farded with the utmost suspicion and hostility ; 
all inquiries into physical causes are either proAine 
intrusions on forbidden ground, or empty delusions 
of blinded self^sonoeit, and of the most fearful 
tendency* They must therefore be discarded, or 
mther, all science must be so modified as merely to 
hold a subordinate placi9 in a great mystical system, 
and be interpreted wholly in accordance wi^ 
certain high prindples on which that system is 
founded ; if viewed otherwise, it is dangerous and 
pro&ne. 

Such sf^pears to be the nature of their ideas on 
the subject, whenever, through the obsenrity which 
envelopes the writings of this school, we can catch 
a glimpse of their meaning. Thus, we are told, ^ In 
history, morals, poetry, legislation, j^Uos^ph^, lani^ 
guage, phydcSf religion,«*-**h6aven and earth, a body 

are ingeniously tnmed to supply an argument for the admission 
of mysteries, as in transubetantiution. 

Q 2 
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of clay aud a spirit breathed into its nostrils by the 
life-giving Spirit, stand over against each other, and 
whoso lifteth not up the earthly to the hearenly will 
bring down the heavenly to the earthly. * Homer/ 
says even a heathen, * transferred human things to 
the gods; would he had rather things divine to 
man^ !' If the body be not spiritualized, the soul 
will be carnalized f." 

It will be needless to comment on the entire con- 
fusion in which such mysticism involves all rational 
evidence. Yet a system not claiming entire infalli- 
bility, cannot surely dispense with some appeal to 
such evidence, if it really involve a reference to 
Divine inspiration. 

To an ordinary inquirer of plain sense and honest 
purpose, a professed belief in revelation, as such, it 
would seem, must, in any sense, imply a reference to 
its alleged evidences, examined by reason ; and their 
testimony and its application must presuppose the 
existence, attributes, and providence of a revealing 
Deity, already known independently of revelation^ 
and therefore discovered and believed by the exer- 
cise and conviction of our unaided intellectual £acu1- 
ties employed in the study of his works. 

In any way, then, this confounding together the 
respective provinces of reason and of fsuth leads 
men into equdly manifest error and inconsistency ; 
—they must fall into a palpable " petitio principii," 

* Cic. Tu8c. i. 36. 

+ Dr. Pusey'a Sermon m the Fifth of November, Oxford, 1837. 
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on the one hand, or else rush into fanaticistn or 
bewilder themselves in mystical superstition, on the 
other. 

Meanwhile the enemies of the truth are not 
backward to perceive the fallacies in which each 
party thus involve themselves ; and thus have only 
to borrow their language and assume their tone to 
disguise their insidious attacks upon all revealed 
religion. 

Independence of Scientific and Revealed Truth. 

To those who would wish to see the edifice of 
religious truth reared upon a solid and unassailable 
foundation, it vrill surely not seem unimportant to 
dwell on the necessity of a due order in the dispo- 
sition of our proofs ; of making the belief in revelation 
depend on the secure support of natural theology ; 
and this again on the truths elicited by inductive 
science ; and with this view carefully to distinguish 
the nature of scientific proof from that of religious 
belief. And this is the more necessary, since there 
are not wanting those who so far confound all such 
distinctions, as not only to supersede natural theology 
by revelation, but even go a step further, and look 
to the Bible as a source of iiistrui^tion for the truths 
of natural scienoe; that is>£dr those very trmthis^ on 
which natural theology rsBts, imd^bd which- eotiser- 
quently its own evidences ultimately (Jepend, There 
are some, indeed, who b^ve professed to fouml entire 
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eystems of philosophy wholly on the baisis of inepired 
nathority ; others who do not go this lengthy at least 
from the peculiar view they adopt of the character of 
the inspired Writings, would mix up their authority 
with that of experimental proof, and imagine either 
that the one or the other can recelTe an accession of 
evidence; that that which is divine can be made 
taiOre sure by human confirmation, or that which has 
the evidence of sense more certain by the appeal to 
authority*. 

Let us then look at the general distinction between 
the ground of science and of faith. What is scientific 
inquiry ? And what are the objects we have in view 
in pursuing its investigations ? Is not such inquiry 
necessarily limited to questions of fact, and such 
discovery of laws and causes as we can legitimately 
deduce by strict reasoning upon those &cts ? Are 
not such objects conclusively those of truth as di^cover^ 
able by the sok use of our reasoning faculties ? If 
then we either adopt any other standard ivhatsOever 
in such questitmsf or pursue our inquiries by a reference 
to any other authority whatsoever than solely that of 
inductive inference from observed phenomena, we 
are deviating from the proper line of scientific 
inquiry ; we are renouncing the principles of the 
inductive philosophy altogether 

Yet that which Is no guide in matters of science, 
may be the highelt irtandatd of truth in reference to 

* See Note N. 
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matters which properly belong to its proviflce. The 
truths of revelation^ i^eceived upon their proper 
moral evidence, evince their divine exoellence when 
directed to the high and peculiar ends for which 
they are designed But the moment we so entirely 
mistake their object as to apply them to the purposes 
of philosophic instruction, our inquiries lose every 
characteristic of rational or consistent investigation. 
Scientific and revealed truth are of essentially 
diferent natures^ and if we attempt to combine and 
unite them, we are attempting to unite things of a 
kind which cannot be consolidated, and shall infallibly 
injure both. In a word, in physical science we must 
keep strictly to physical induction and demonstra* 
tion ; in religious inquiry, to moral prodf ; but nevoid 
confound the two together. When we follow 
observation and inductive reasoning, our iliquiries 
lead us to scieme* When we obey the authority of 
the Divine Word, we are not led to silence but to 
JhiA. The mistake consists in Oonfounding these 
two distinct olgeots together; and imagining that 
we are pursuing science when we introduce the 
authority of revelation^ They cannot be combined 
without losing the distinctive character of both. If 
£uth is to be our guide to natural truth at aUt it 
must be toholb/ so. If we appeal to its authority at 
all on points of natural science* we must adopt it as 
our sole authority ; we must reaouftce all guidance 
of reason, all appeal to the evidence of sense* If we 
are to reject the result of observation and the 
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evidence of our reason on one. point, we in fact give 
up the principle of making them our guides to truth : 
that is, we gire up the principle and ground of all 
experimental knowledge ; of all independent search 
into the works of the Creator ; and by consequence, 
of all rational proof of his existence, and thus ulti- 
mately of his revelations too. 

To the connexion of physical causes and the order 
of the material creation we appeal for the evidences 
of the Divine existence and perfections. Until we 
have proof of a Deity, we can have none of a reve- 
lation. Upon the proofs of natural religion those 
of revelation essentially depend. To give the latter, 
then, any share whatever in detennining the former, 
is to make the premises depend on the conclusion. 
The evidences of natural religion are derived from 
physical knowledge. To assume, then, the authority 
of Scripture as in the slightest degree applicable to 
prove the order of physical causes and the laws of 
the material creation, is to make revelation the basis 
of natural theology,— or, in other words, to beg the 
question, to vitiate the ^ole argument, and to 
destroy all rational evidence^ Yet it would really 
seem that there are some who do not see the 
contradiction of such a^ course ;-**K)f believing in reve- 
lation without first believing in God; of receiving a 
doctrine as declared £pom Him before we prove that 
He is. For such is precisely the proceeding of those 
who look to the Bible; asvac^ for instruction in the 
science of na;ture.vllieydo not seem to perceive 
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that the arguments of natural theology must, from 
the nature of the case» be independent of the truth of 
revelation ; and that, consequently, the evidences of 
physical fytUA, on which the former wholly depend, 
must be, in like manner, sought for independently of 
the authority of Scripture* To allow the opposite 
course is to entangle the chain of reasoning in 
hopeless confusion, and to make the whole evidence 
of religion an argument in a circle. 

This essential independence of Scripture and 
physical science is the more necessary to be attended 
to, because though it has not been overlooked by 
some writers, yet it has not been generally main- 
tained upon its right basis. And it appears, in 
reference to some floating opinions of the present 
time, peculiarly needful to insist upon this distinction, 
so essential to the stability of the evidences of 
natural theology, and, by consequence, to those of 
revelation also, yet so strangely misconceived, and 
practically denied, by some parties at the (nresent 
day. 

The observations which I have thus far made have 
referred to any, the most general, notion which can 
be entertained of a revelation of Divine truth, in 
whatever we may imagine it to eonsifrt, or by what- 
ever means conveyed. They will^ however, apply 
with equal force when we ^ proceed to consider the 
nature and mode «f such oommumdttiKsns of Divine 
truth in a mcnre preds^ sense ; iwlMn Kfie advance to 
the examination of that<{)artii6ixlar view of xevelation 
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which consists in the adoption of the volume of the 
Bible, as its sole authentic record and depository. 

And this view of the subject naturally and imme- 
diately brings us to the examination of a point of 
considerable importance bearing upon the connexion 
of natural and revealed truth, and which arises out 
of the more particular notion of revelation to which 
we are now referring }— the question of certain real 
or alleged contradictions between the results of 
physical investigation and the language of the Bible, 
and the attempts which have been made to reconcile 
them. 

Among those who admit the general truth of the 
foregoing remarks,-^who allow, when it is distiaetly 
put to them, that the laws of nature, in order to 
become evidences of a Deity, must be established on 
independent grounds, there are yet those who feel 
difficulties with regard to certain Scriptural expres* 
sions. Many who fully acknowledge, when it is 
pressed upon them, the fallacy of making the truth 
of Scripture the basis of its own evidence, yet still 
feel considerably perplexed by alleged discrepancies 
between science and revelatian. They still seem to 
think the cause of religion in danger, unless the 
language of all parts of the Bible can be brought 
into exact accordance with the facts and laws di8«- 
covered in the natural world, and would thus haeard 
its entire credit upon the chance of contradiction 
which may arise at every firesh disclosure of physical 
discovery. 
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In any point of view, tliis is certainly to evinCe a 
most disparaging estimate of the evidences of reve* 
lation, if not to cast a direct reflection on them, and 
betrays a singular misconception of its spirit and 
object. Those who most fully and rationally appre- 
ciate the evidences and nature of Christianity, will 
be the first to perceive and to allow that its stability 
can be in no way injured by the pursuit of physical 
truth, or the existence of those contradictions so 
much referred to, between the letter of the Scriptural 
representations of the order of creation and the 
visible existing monuments of the changes which the 
earth's surface has undergone, before the date of the 
human race^. 

We might, indeed, infer this even upon the 
generol truth of the foregoing remarks. For we 
have thus seen that to suppose revelation a guide to 
physical truth would involve us in a petitio principiu 
It cannot possess any authority on such points 
without vitiating the whole train of evidence of 
religion, both natural and also revealed. 

Henee, then, it follows by direct inference, that if 
any representation in Scripture be at variance with 
the truths elicited in the natural world, such discre* 
pancy cannot be really injurious to the maintenance 
of the proper spiritual authority of revelation ; nor 
can it in the least vitiate its claims as a disclosure of 
mopral and religious truth. 

* See Note 0. 
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Indeed, the existence of such contradictions may 
serve to warn the inquirer against arguing in a circle, 
as reminding him that revelation ought not to be 
appealed to for physical truth, since he thus perceives 
that in these instances it cannot. 



Attempts to combine Philosophy and Scripture. 

The slightest consideration of the subject in accord- 
ance with the principles already laid down, might 
suffice to any unprejudiced and reasonable inquirer. 

Still, however, there are some who cannot feel 
satisfied; and under a confused impression which 
they entertain of the relation between physical and 
revealed truth, are impatient of even any apparent 
contradiction between them, and anxiously catch at 
any means of reconciling them. It will, therefore, 
be desirable to make a few farther remarks on these 
discrepancies, and attempted reconciliations. 

The history of past ages supplies us with familiar 
examples of the spirit in which such questions were 
viewed. We well know how the letter of religious 
authority was appealed to in opposition to the dis- 
coveries of astronomy. But though these are not 
the very same points which occupy attention at the 
present day, yet tibe principle involved is identically 
the same. Whether we are to adhere to the letter 
of Scriptural representation in opposition to the tes- 
timony of inductive reaearoh^ or whether it is safe, 
rational, or consistent with ao QnU^fat^ned and well- 
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grounded faith, to stake the reception or rejection 
of Christianity on the credit of these particular 
expressions, is still the question. 

Without dwelling on the instances of the wild 
speculators of past ages, who deduced physical sys* 
tems on the authority of what they considered the 
doctrines of revelation, and framed schemes of phi** 
losophy on principles which essentially destroyed its 
claims to being philosophy, we may find that, in 
fact, even at the present day, there are not wanting 
disciples of such a school, nor even among the pro- 
fessed followers of science, those who seriously con- 
struct and maintain such systems, which are, in fact, 
neither systems of &ith nor phUosophy, but a com- 
bined perversion of both. 

But it will neither be necessary nor pleasing to 
dwell on such speculations. Even among those who 
are most ready to allow their unreasonableness, we 
may discover many who entertain views which are 
the very same in the principle on which they are 
framed. 

To adopt the very notion of expecting or wishing 
to find in Scripture any confirmation of the results 
of inductive 8cience,---to attach importance to 
accordances between the descriptive or poetical 
language of the Bible, and the conclusions of phi- 
losophy on the one hand, or to consider the want of 
such accordances as any objeolion on the other, — ^to 
seek to prop up the credit of the sacred writa« on 
the verbal ooincidenoes "viith phymcal results, or 
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think it endangered by the violation of such coin- 
cidence ; all this is, in fact, the very same thing in 
principle as to make revelation the guide to phi- 
losophy. Tt is to imagine the letter of its language 
the proper evidence of physical truth. The very 
same mistaken principle of reasoning then is charge- 
able on those who construct systems of philosophy 
out of the Bible, and those who attempt to force its 
language into accordance with philosophical results. 
The very same misconception of the distinct nature 
and grounds of religious and scientific truth is 
evinced equally in the speculations of the Hutchin* 
sonian school of a past age, and those of the Bible- 
geolo^sts of the present day. 

It may, indeed, be true with regard to the system 
of gravitation, and the motion of the earth, that it is 
not nowthought necessary to enter into the discussions 
of Biblical criticism to find support for them, nor, on 
the other hand, imagined that the admission of them 
is dangerous to the authority of &dth. Still the very 
same principle has been and still is adopted by a 
great number of writers, with regard to the facts of 
geology and the account of the creation as conveyed 
in certain passages of the Old Testament. Whether 
the particular point in question be the nature of 
gravitation and the production of light, or the 
motion of the earth and stability of the sun, the 
speculations thus raised are still only exemplifica- 
tions of the very same spirit which has dictated 
similar questions connected with the results of geo- 
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logy and physiology, 00 much agitated at the present 
day. And the right view of these, must alike be 
dependent upon the very same rational considera- 
tions which are now generally allowed to apply, in 
the more obvious cases respecting the system of the 
world. 

Distinct 0^'ects of Mevelation. 

Even in the most general point of view, and with- 
out at present entering upon any more precise dis- 
tinctions, whatever may be the peculiar view enter- 
tained as to the nature of a Divine revelation, it 
must assuredly be allowed that its object and aim 
must be essentially distinct from the inculcation of 
physical truth. Upon almost any conception which 
may be adopted of those objects, we ask what pos- 
sible reference can the physical expressions used by 
the sacred writers bear to the religious truths which 
it was their object to communicate ? 

Common sense surely suggests the rule, that what 
is but incidental in any case, should be fairly viewed 
apart from what is the main object. For example, 
the character of a history, as stich^ is in no way com- 
promised, though the author may happen to use 
terms of art incorrectly. The conclusiveness of 
scientific research is in no way impaired by inaccu- 
racies of style. In many of the most famous master- 
pieces of design, the artist has fallen into incon- 
gruities and anachronisms ; yet the most acute 
critics are foremost to admit that this in no degree 
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spoils the force and hoatttjof AeMpai»t|itg.vllPne 
and the same reason avidefttlf^Af^UcBiJiiitirilibei^ 
cases : viz., that these defects oeetir.otiljF in ^hat Is 
bat incidental to the design, and distinti £r<^m the 
n^ain object in view. 

To expect to find the troths of sCBenee. declairad 
by revehition, or to feel a difficulty when the fmms 
of expression adopted by the sacred writers are conr 
tradicted by the facts elicited in nature, is as un^ 
reasonable as it would be to expect to find the theo* 
rems of Euclid enforced by Act of Parliament ; or tf 
in the statutes we should chance to meet with any 
expression not mathematically correct, either to con- 
demn Euclid as illegal, or to think it necessary for 
vindicating the majesty of the laws, to resort to all 
the arts of special pleading for explaining away the 
discrepancy. Scriptural geology is as preposterous 
in principle as statutable geometry. By the same 
rule we ought to criticise poetry on the grounds of 
metaphysics; and establish the processes of che- 
mistry by the precepts of rhetoric. 

Yet to allow that these are absurdities, is no dis- 
paragement either to law or mathematics, to poetry 
or to metaphysics, to chemistry or rhetoric, con- 
sidered in themselves. It is only in \he attempt te 
combine them that the absurdity arises. Each in 
their proper way, and directed to their prc^r pmv 
poses, are excellent ; ' it is ouly when we apply the 
one for the purposes of the other that we act 
absurdly, both are perverted, abused, and injured. 
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Mj object in these remarks has been rather to 
point out and discuss the great principle of the ques^ 
tion than its details ; to place the whole subject on 
what I conceive to be its nght ground^ rather than 
to follow up any minor points connected with it. 
And it is chiefly as conducting their argument upon 
those details, instead of looking to pnncipks, that 
I find fault with most writers who have treated on 
the subject. Even if we should allow that, in some 
instances, the attempts to reconcile the letter of 
Scripture with the facts of geology, have been inge- 
nious and plausible, and supported with consider^ 
able skill and learning, still the objection which I 
entertain against them would remain in full force, 
being directed against the radical defect of their ^r^ 
principle ; the idea of seeking for such an accordance 
at all, and the utter improbability that it should 
have been contemplated in the delivery of th^ 
Judaical law, or in the Mosaic history. 

Low Views of Revelation. 

Such considerations, it might be hoped, would 
satisfy any dispassionate inquirer. But it is unfor- 
tunately obvious that a variety of causes interfere 
to render many professed followers of Christianity 
insensible to the reasonableness of these views. 
Adopting their creed blindly from education, cus- 
tom, or party, too many hold their religion only by 
a most loose and uncertain tenure, and are lameur 

R 
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te'bly confused in their notions of its nature. Hence 
they dread a formidable shock to Christianity in 
every physical discovery ; and in the obscurity which 
surrounds them, imagine danger to the truth in ever^ 
exposure of error. Insensible to the real stren^h 
of their positioti, they live in gi-oundless alarm for 
its security; and accustomed to cherish fiuth in 
Ignorance, they apprehend, in every advance of 
knowledge, the approach of the enemy of their 
salvation. 

Too many nominal Christians entertain only the 
most miserable idea of the nature of the gospel 
they profess to believe ; their only notion too often 
consists in a confused general impression of a certain 
sacredness in Scripture, which produces little effect 
beyond that of making them afraid to enter its pre^ 
cincts, and search its recesses for themselves, and 
yet more -fearful lest its sanctity should be invaded 
by others. 

And their dread of openly encountering any con- 
tradictions, and their anxious desire to shelter them- 
selves under even the most frivolous explanations, if 
it does not betray a lurking distrust of the proper 
evidences of their faith, at least evinces the lowest 
and most unworthy conceptions of the spirit and 
meanmg of the Bible, and an almost total absence 
of due distinction between the design and applica* 
tion of the several portions of which it is made up. . 

That such misconception should prevail is indeed 
a lamentable, but not a surprising instance of the 
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liability of human nature to misapply the best gifts, 
whether of Providence or grace. And its influence 
has been unhappily cherished and confirmed by the 
prevalence of those theological systems which have 
dictated the practice of litei*alizing upon all the 
expressions of the sacred writers ; so that the mag- 
nificent imagery of the finest passages of inspiration 
is reduced to the lowest standard of verbal dog- 
matism; and minds incapable of appreciating the 
Divine sublimity of those descriptions, think to add 
to the evidence of their truth by a forced and unna- 
tural perversion of their meaning. 

With others again, the sincere, but (as we must 
consider it,) misguided spirit of religious fanaticism, 
produces similar eifects. Blinded to all but the 
internal light of his spiritual impressions, the enthu- 
siast will always entertain a deeply-rooted and 
devoted hostility against any such distinctions as 
those here advocated. Maintiatining the literal 
application of every sentence, every syllable of the 
Divine word, he rejects, as impious, the slightest 
departure from it. Human reason, along with all 
science which is its oifspring, is at best carnal and 
unsanctified ; and should any of its conclusions be 
advanced in contradiction to the letter of a scrip- 
tural text, this completely seals its condemnation as 
absolutely sinftil, and equivalent to a rejection of 
revelation altogether. 

In such cases we may most readily make every 
allowance due to sincerity, however mistaken. But 

R 2 
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there are other instances in whicli, unfortunatq^, 
little claim to such indulgence can be found. There 
are some who join most vehemently in the cry 
against science in general, and geology in particular, 
as dangerous to religion, upon no sincere grounds of 
religious conviction. 

Their adoption of a certain form of faith is dic- 
tated by motives of espediency^ and the mere value 
of its practical effects on society. Not themselves 
recognising its claims as founded in truths they 
uphold the established creed, as well as all received 
errors popularly engrafted upon it, as a convenient 
and effectual instrument for securing the influence 
of practical restraints on the multitude. Hence 
they condemn all inquiries which may come into 
collision with any portion of the popular belief; and 
against the agitation of any question which may 
shake established prejudices, or suggest any distinc* 
tlons in the application of Scripture, there is an 
immediate and indiscriminate cry raised that they 
unsettle men's minds, and are heretical doctrines of 
a most dangerous tendency, and such as will weaken 
and efface all sense of religious and moral obli- 
gation. 

But even* among the best men and most sincere 
believers, there exists too often a sort of dread of 
meeting such questions in a strictly honest frame of 
mind. Those who have the most conscientious 
regard for truth, in everything else seem to think it 
dispensed with in supporting the cause of religion. 



-^--1 
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And \vliile tlief earnestly condemn those who in 
fonner ages could justify the " pious frauds** intro- 
duced in support of the received faith, are yet them-* 
selves influenced by the very same spirit only in a 
different form, in dreading the dissemination of 
knowledge if even imagined to be at variance with 
established religious tenets. 

The one party seeking to support religion by the 
propagation of falsehood, the other by the sup- 
pression of truth, both agree in treating truth as if it 
were falsehood, and thus give its enemies the fairest 
ground to think it so. 

Geological Intei*p'etations of Scripture. 

From what we have already seen of the invaluable 
evidence supplied by geology to the great truths of 
natural theology, and thence to the foundations of all 
religion, we shall be prepared to allow its high 
importance. We must, further, have perceived, iii 
going through even the mere outline of that evidence* 
the positive inferences which it involves, and on 
which it is indeed founded, as to the gradual intro-* 
duction of the present order of things, and the existing 
species of organized beings, out of j^revious forms of 
Existence. And it is manifest that this is, apparently 
at least, in direct opposition to the literal and bbvi-i 
ous sense of the representations given of the process 
of creation, at once, out of darkness and confusion, 
at a recent epoch, given in several passages of the 
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Hebrew Scriptures. And there are not wanting 
those who hold forth the discrepancy as a triumph 
to scepticism, and as giving the death-blow to the 
veracity of the Bible, and to the authority of the 
Christian religion*. On the other hand, we have 
considered the too general condition of even the 
professedly Christian world, as to its degree of reli- 
gious information. 

Such being the state of the case, and, from a 
variety of motives, so prevalent the apprehension 
that an examination of the structure of the earth 
would undermine Christianity, it is not surprising 
that, in the infant state of geological science, its 
advocates should have been extremely cautious in 
their mode of broaching the unwelcome truths : and 
should have propounded a variety of solutions of the 
difficulty more or less plausible. Whatever may 
have been the prudence of such a course, when the 
science had to struggle with the difficulties attending 
its earlier advance, whatever fears it might then have 
to entertain from the hostility, whether of orthodoxy 
or fonaticism ; it has now arrived at such strength 
and maturity as to render all such expedients (under 
any circumstances but doubtful) wholly unnecessary. 

It is, therefore, a matter of sincere a'egret to every 
lover of truth, still to see some excellent writers 
keeping up this temporizing system, when on every 
ground it would be so much more worthy a course 

* See Popular Geohgy sid)versive of Divine Revelation^ &€., by 
the Rev. H. Cole. London, 1834. 
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boldly to front the difficulty, and avow the contra- , 
diction in plain terms ; but instead of this, we observe 
them exerting their utmost ingenuity to elude the 
contradictions, either by disguising the facts^ or 
glossing over the words with the most flimsy inter- 
pretations. 

It would, indeed, appear extraordinary, that the 
notion of looking for modern science in the ancient 
Scriptures should be found satisftictory to any person 
of ordinary sense, were it not that we discover many 
causes which tend, in this case, to blind the clearest 
perceptions. The subject, wheii simply and calmly 
considered, is plain, and hardly open to misappre- 
hension ; but men cannot be brought to consider it 
simply and calmly. Yet what mode of proceeding 
can be more irrational? passages are quoted firotti 
writings produced ages before any of the facts of 
geology were understood; and now that they are 
known, the critic sets about to make those passages 
speak the language of modern science ! 

These writings constitute the delivery of a reli- 
gious system to the Israelites ; and now men try to 
make them supply astronomical and geological 
instruction to Christians ! 

In all this the object is so palpably mistaken, that 
were the suggestions of the critic ever so happy, and 
the expositions themselves ever so luminous and 
natural, we could not attach any serious weight to 
them. But when we come to observe, in the 
majority of such cases, how entirely gratuitous are 
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the theories, aad how miserably strained the verbd 
interpretations, which ore necessary in cNrder to efiaet 
the accordance, the whole attempt must af>pear yet 
more manifestly futile. For let us only dwell for a 
moment on the nature of these interpretations* 

When a commentator of the present day sets 
about to put a particular interpretation on a passage 
in an ancient author, he may, }x\yoii an examination 
of the critical sense of the words, and the construction 
of the sentence, make out a meaning which to him 
is plausible, and in itself consistent. But there is 
another question entirely distinct from this, too often 
quite overlooked, but essentially impotant- to a true 
interpretation: viz., whether it is probable^ from 
concurrent circumstances, that this was the sense, 
in point of fact, actually intended by the a/uihor* It is 
one thing to make out such a sense as, to our appre- 
hension, the words may beavy quite another to infer 
that this was the sense really in the mind of the 
wriier. 

Now, in the geological interpretation of Scripture, 
this consideration seems strangely overlooked. Al- 
lowing for a moment that the verbal construction, or 
the proposed sense, is one which the passage viay be 
made to bear, where is the probability that it was the 
intended stgnification ? 

Supposing it granted that by some critical process 
these descriptions may be brought to take a verbal 
sense, accordant with the fiicts elicited by geology, 
still the question is, Can we soberiy bring ourselves 
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'ti!^ coticelvd that this waiB^ie sen«e MtusMy di^^igned 
mid cMtempiabed as that in whieh the Mx>rdei were to 
be UDderstOod ? and if it was not^ whul is the cmn-^ 
cfde»ici worth ? 

If bat a moment's consideration be bestowed on 
the drcumstances of the case, can it be seriously 
imagined that the delivery of the Judaical law was 
really intended to embrace the doctrines of geology, 
and this too under the guise of expressions which, in 
their obvious sense, are directly contradictory to those 
doctrines? Is it on any ground conceivable that 
such a purpose could have been in view in the 
delivery of any divine revelation ? and much less in 
that vouchsafed to the Israelites. And if it were^ 
could any method be devised more adverse to its 
accomplishment ? For we are thus driven to suppose 
a design of revealing certain truths by effectually * 
concealing them: since we know that, in point of 
fact, the hidden sense was not disclosed : and from 
the time of Moses downwards, no one has ever 
imagined the secret meaning of the description till 
the present day, and when disclosed it affords no 
instruction, since it cannot be so much as understood 
till thfe facts have been learnt from geological study, 
and when they have been, it is superfluous. 
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Representation of the Creation in Genesis. 

With a total disregard to all such considerations as 
those last adduced, we find a certain school of inter- 
preters of Scripture continually labouring to make 
out some sense of the terms in which the creation is 
described in the first chapter of Genesis, to make it 
square with truths which could not have been in 
contemplation in the delivery of the narrative ; and 
exhausting every resource of critical skill to force 
the language of the representation into accordance 
with facts now attested by the organic remains of 
former orders of existence, which could not have 
been intended to l)e represented. 

Formerly the geological interpreters were engaged 
in taxing to the utmost the powers of philology, 
to convert the six days into periods of millions of 
years; notwithstanding that they are described 
precisely as alternations of day and night ; and that 
this is absolutely implied is the very purpose of the 
whole description, since the six days must manifestly 
be taken in the same sense as the seventh. On the 
other hand they had to exert not less ingenuity to 
make the order of geological epochs accord with 
these periods. This scheme, however, was at length 
found to answer the views of neither party. The 
theological critic could not admit such strained 
and dangerous interpretation, and the advance of 
geological research soon showed every one that there 
Were, in fact, no such marked epochs in the successive 
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formations, or in the introduction of the races of 
organized beings. 

At the present day another view has received the 
sanction of some eminent names, and has obtained 
considerable currency. It has been conceived that 
the narrative in Genesis is intended to describe 
separately, in few words, (in the first verse,) the 
original creation of all things ; after this the inde- 
finitely long history during which all the changes 
indicated by geology took place, is passed over in 
silence ; a new period then commences, which may 
be understood according to the literal order of the 
narrative, provided some latitude be allowed in the 
interpretation of the terms. A state, if not of 
darkness and chaos, yet at least temporary disorder 
and obscurity, was produced ; and the work of the 
existing creation, or at least reproduction and 
arrangement, then commenced, and was continued 
as described in the following part of the chapter, and 
perfected in six natural days*. 

Now, without entering upon the grounds of such 
an interpretation, I will merely observe (looking 
only to the verbal construction,) how very wide a 
latitude in the meaning of words must be allowed 
before we can afiix such a sense as this to a repre-- 
sentation so precise and circumstantial; and every 
reader of the slightest taste and discernment will 
surely at once exclaim against it as totally at variance 

* See Note P. 
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with the obvious tenoiir of the whole style of descrip^ 
tion, and destructive to the matchless sublimity of 
the terms in which it is conveyed. Those to whom 
such a version can appear satis&otory, who ean 
believe that this is what Moses really intended to 
say, — ^must entertain notions of the use and appH-^ 
cation of language of a kind which I cannot appre* 
ciate. It seems to me only necessary to turn for a 
moment from the paraphrase to the plain text^ from 
the critical refinements to the simple language of 
this magnificent composition ; from the philosophical 
theory to the obvious tenour and train of this most 
sublime imagery, to be fully satisfied as to the 
meaning intended to be conveyed : a meaning totally 
distinct from anything philosophical, or bearing the 
most remote reference to any anticipations of geolo- 
gical discoveries. 

Another view of the matter has been proposed by 
an eminent philosopher, which amounts to an admis^ 
sion that it is impossible at the present day to fix 
any certain meaning on compositions of such anti- 
quity, and so entirely destitute of all elucidation 
from contemporary writings, as the Mosaic records*- 
Such an idea, of course, has called forth no small 
censure. But surely even this is scarcely more 
destructive to all definite interpretation than version£( 
like those we have just mentioned ; — such an idea^ 
honestly avowed, is surely preferable to the indirect 

^ See Babbage's Ninth Brufyewater TrMtige^ chap. 4 and ^« 
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introdnction of principles which, fairly carried out, 
piay enable ua to fix upon any given passage, any 
required senset 

I am assuming that the inquirer and interpreter 
are both sincere seekers of truth. If indeed the 
object be, instead of discovering truth, to say some- 
thing plausible to satisfy prejudice, and avoid giving 
offence to popular belief, there is no limit to the 
inventions which men vnll not readily swallow down, 
if only made palatable to their prepossessions. 

Admission of Contradictions. 

li£T the appeal be made to any reader of ordinary 
sense, not prepossessed in favour of a theory, and it 
seems to me impossible that he can understand the 
description, (whether in the shorter form of the 
Decalogue, or the more expanded of Grenesis,) con- 
sidered simply as to its terms, otherwise than as 
presenting a magnificent picture of Almighty power, 
and embodying the representation of one, original, 
entire, simple, universal act of Divine interposition, 
at once, and for the first time, framing and calling into 
being and operation, out of previous universal darkness 
and confusion, the heavenly bodies, as well as the 
earth, and all the races of organized beings upon it, in 
the actual progressive stages assigned to the six days 
specially described as literally such. Even if we 
allow the separation of the first verse as a distinct 
account of an earlier creation, (which, to my appro- 
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hension, seems a very forced dissociation of the 
members of a sentence,) still, in the second verse, 
the entire tenour of this unrivalled imagery seems 
incapable of conveying any other impression than 
that of the total absence of all organized existence, 
and the prevalence of universal confusion and total 
darkness, until the work of the first day com« 
tnenced*. 

Now when we refer to geology, (as indeed has 
already been rendered sufficiently manifest,) the 
sure monuments which we derive from the study of 
organic remains, disclose to us evidences of a series 
of gradual changes and repeated creative processes, 
going on without any one sudden universal inter- 
vention or creation of the existing world out of the 
ruins of a former. Geology shows that in none of 
its epochs, least of all in the later, has any universal 
elemental change occurred, or any trace been left of 
even a temporary chaos, followed by a simultaneous 
universal restitution of things. 

Comparing then these indisputable conclusions 
with the representations in the Hebrew Scriptures, 
to whatever extent critical skill may stretch the 
meaning, there is an insupm^aMe discrepancy in the 
most material points of the description. We, in 
truth, gain nothing whatever by critical refinements 
so long as the passage be admitted to describe a 
sudden universal interposition of Divine power for 

; * SeeNoteQ. 
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the formation out of pr^viou? confusion of a world 
peopled with organized life in its existing fonns, at a 
period corresponding to the origin of the human 
race according to the received chronology. 

The contradiction is scarcely less palpable in these 
more refined and far-fetched versions than in the 
vulgar sense. 

Surely then, instead of attempting to tamper with 
all rules of common sense in the interpretation, it 
would be far better at once honestly to allow that 
we cannot reconcile the description to the facts, nor 
find the original of the picture in nature. Surely, 
looking as well at the plain and obvious sense in 
which any unprejudiced reader would of necessity 
View the Scriptural representations, as at the forced 
and unsatisfactory nature of the interpretations, as 
also at the manifest unreasonableness of the very 
principle on which any such interpretation can be 
rendered desirable, — on every consideration, we shall 
see the better and wiser course of openly acknow- 
ledging the contradiction, and allowing the impos- 
sibility of making out an accordance between the 
literal six days' work of creation, and the visible 
evidences and existing monuments of it, — ^between 
the letter of the representation (either as given in 
the delivery of the Decalogue to the Israelites, or as 
subsequently expounded by Moses in the book of 
Genesis,) and the perceptible and observable order 
of the works of the same Divine Being from whom 
the Judaical dispensation emanated. - 
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I have been particular in stating plainly and 
unreservedly the exact nature and extent of the 
contradiction between the language of the Word ot 
God delivered to the Hebrews and that of the 
monuments which we now extract from his works. 
It seems to me peculiarly needful so to set it forth, 
and not to shrink from the open and honest avowal 
of it ; — especially while we recollect that the physical 
evidence which thus palpably contradicts the letter 
of the Scriptural representation, is the very same 
which establishes the truth of the Divine perfections, 
and proves the fact of creation, however different in 
its mode of accomplishment from what our precon- 
ceived opinions would suggest, and however little we 
may be able to trace the precise means employed in 
carrying it on. 

Adaptations to the Ideas of the Jews. 

Now, so far as regards the first chapter of Genesis, 
we may remark, that even those divines who adopt 
the most approved views of the nature of inspiration 
may and do allow, that an inspired teacher might, in 
irrelevant points, be left to his own unassisted 
convictions, and on such matters would be no more 
enlightened than his contemporaries. Many eminent 
divines have even admitted that current opinions 
and prejudices, though erroneous, might yet be 
adopted and turned into a vehicle of moral and 
religious instruction to those to whom they were 



ANDf I«T6I0AL fiCDSNCB TO R6VELATZ0N. 267 

habctual^.iKlt^iouubderogftiion to the inspired anthoritj 
of the teaeher. 

Qn Biieh a ground \te might certainly be permitted 
te regard the fiist chapter of Genesis as embodying 
what were the oommonly received ideas among the 
Jews, borrowed perhaps from some poetical cosmo-* 
gony^ and which Moses was inspired to adapt and 
apply to the ends of religious instruction ;*— to the 
assertion of the majesty, power, and unity of the 
Creator, and the prohibition of the worship of false 
gods ; especially of those animals and other material 
objects which were peculiarly pointed out as being 
merely the creatures of the true God ; and this 
doubtless in a more particular enumeration, because 
they were especially the objects of that idolatrous 
worship into which the Israelites were so prone to 
relapse. The entire description being thus divested 
of the attributes of a real history, the concluding 
portion of it, the account of the solemnization of 
the seventh day as the Sabbath is of course equally 
divested of an historical character, and thus cannot 
be understood as referring to any primseval institu- 
tion, and can therefore only be regarded as having 
been deagned for the more powerful enforcement of 
that institution on tlie Jews. And this indeed would 
be no more than accords with the qpinion of many 
of the most approved commentators, who on quite 
independent critical and theological grounds, have 
regarded the passage (Genesis ii. 3,) conveying thiit 

s 



258 RELATION OF NATURAL THEOLOGY 

institution as correctly to be understood iU a pro^ 
leptical or anticipatory sense. 

Perhaps such an accommodation might be made 
to the ignorance of the Jews in the introduction of 
the law, in order to avoid the unnecessary difficulty 
of a collision with invincible prepossessions on sub- 
jects irrelevant to the purpose of the law, and which 
in fact would but have tended to make them reject 
it. It may also be contended that in general any no- 
tion of a Divine communication implies adaptation to 
the ideas, language, habits, dispositions, and opinions 
of the parties addressed ; since words, and existing 
notions, and prevalent modes of beliei^ of necessity 
form the only means and channels of communicating 
the religious truths intended to be conveyed. Thus, 
in such a case the introduction of views in themselves 
at variance with truths since elicited, is compatible 
with the veracity of the inspired teacher, and the 
absence of such a knowledge as has since been 
obtained of facts which did not concern the tenour 
of his particular commission, is without difficulty 
reconcileable with his inspired and infallible know- 
ledge of the truths which it was his province to 
communicate. 

Some writers, indeed, have felt no repugnance 
even to the idea of an adaptation, on the part of an 
inspired teacher, to the prejudices and errors (known 
by him to be such,) of his hearers ; though others, 
on tlie contrary, cannot conceive or allow such an 
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acoomod&tion ; regarding it as a compromise of 
integrity incompatible even with moral honesty^ and 
much more with the indwelliiig of the spirit of 
truth. Perhaps^ however^ some distinction may be 
allowed between the actual and formal inculcation 
of such views, dnd their incidental adoption a6 a 
vehicle for other instructions. 

Representation of the Creation in the Decdogtie. 

But the great difficulty in the present case arises 
from the circumstance of the same main statement 
occurring in a more brief and pointed form in the 
delivery of the Decalogue. Here it is manifest the 
same considerations will no longer avail. For admis« 
sions which might be allowed with respect to a human 
teacher divinely inspired, would not apply in the 
instance of a direct declaration by the Divine voice 
and actual inscription by the Divine act. 

It is needless to enlarge on the difficulties with 
which the subject is surrounded. It involves ft 
question of the most serious moment from its exten* 
sive application in theology, which is forced upon 
us by the consideration of the present subject, and 
has also claimed much attention as bearing widely 
upon the character of other Divine communications 
recorded in the Bible. It amounts to thisi-^-whether, 
and to what extent, we can consistently believe the 
Deity to have adopted the course of accommodating 
the representations in which he thought fit to clothe 

S 2 
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his communications to the existing prejudices and 
belief, even when erroneous, of the parties addressed? 
Without pretending here to discuss the general 
question, I would merely ask, what is the lead 
objectionable course to pursue ? 

In every rock we trace in&llible monuments of 
the progress of creation ; we truly read the records 
in "tables of stone inscribed with finger of God," 
When we compare those with documents of a 
diflTerent kind, we are compelled to acknowledge the 
visible inscriptions and the written representation 
to be at direct variance, so long as the historical 
character of that representation be insisted on. The 
only alternative is to admit that it was not intended 
for an historical narrative; and if the represen- 
tation cannot have been designed for literal history, 
it only remains to regard it as having been intended 
for the better enforcement of its objects in the 
language of fi^re and poetry: — and to allow that 
the manner in which the Deity was pleased to reveal 
himself to the Jews as accomplishing the work of 
creation was {like so many other points of their 
disoensation.^ veiled in the guise of apologue and 
inly a more striking representation 
md ratgesty of the Divine power 
am was intended by embodying 
them in the language of dramatic 
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Importance of the Qtcestimi. 

But without insisting on these or the like sugges- 
tions as entirely satisfactory, I will only further 
observe in general, that with reference to prevailing 
opinions, the subject is manifestly of a nature which 
cannot be safely neglected or passed by ; but which 
all friends to truth are most imperatively called upon 
to examine fully and candidly in the present times, 
when it is continually being brought more widely 
into public notice. • 

Its importance is, indeed, now beginning to be 
generally acknowledged. It is in vain that one 
party may endeavour to gloss over the difficulties, or 
to dismiss them with some vague general remark ; 
and another go into the minuteness of critical 
details for finding some hardly-strained verbal con- 
struction into which the phraseology of the sacred 
narrative may be tortured to effect a reconciliation ; 
or a third, seek to mislead the public by false and 
absurd misrepresentations of the geological evi- 
dence. These attempts may, perhaps, for the 
moment, obtain the assent of the unreflecting reader, 
and for a time lead blindfold the opinions of the 
many by the authority of some eminent name, or 
supply a convenient form of words under the shelter 
of which the believer may exempt himself from the 
necessity of inquiry, and repose from the labour of 
thought, and in which the sceptic may find himself 
provided with a convenient disguise of approved and 
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orthodox exposition, the flimsinesa of which will 
only disclose itself in proportion to the penetration 
uf those around him. 

But the BuoceBs of such expedients cannot be 
lasting ; and the queition must soon come to be dis- 
cussed in its naked simplicity. If suoh attempts at 
explanation as those alluded to have succeasiTely 
amused, for a time, the public mind, yet that one 
has, in turn, yielded to another, shows that the pro- 
gressive disclosures of geological discovery have 
tended mpre and more to extend the dominion of 
sound inductive principles. Nevertheless, some of 
those expositions which have recently obtained most 
popularity, have not been without their use in 
exploding the more gross errors of those which pre* 
ceded them, and in some measure preparing the way 
for the truth. Thus men's minds were formerly 
startled at the bare notion of long^eontinued periods 
and successive dynasties of organized life before the 
creation t>f man. The theory of the " days" inter- 
preted as periods of " indefinite" l^igth, had, at 
least, the recommendation that it got over one main 
part of the novelty and difficulty, and some notion 
of the immease duration of the globe became, in a 
certain deg;ree, familiarized to men's minds as asso- 
mtLtt^ w:+i. 4.1.3 BCriptur© use of the terms " day" 

consequently now less incapaWe of 
le disclosures of geological researeb, 
*d at the boldness with which indno- 
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tion cleared its own way, to the utter disregard of 
extraneous authority, and followed up its own con* 
elusions, without respect to received opinions, pre* 
cisely as the clear evidence of fects illumined the 
path to truth. 

It may also be remarked with satisfkction that in 
some of the latest and now most widely^circulated 
of these expositions, there has appeared a far more 
distinct reference to the genuine authority of induc- 
tive principlesj an acknowledgment of its rightful 
claims within its own province. We may also per- 
ceive ft disposition to less minute attempts at precise 
interpretation, and an adoption of more vague and 
indefinite language in statements bearing at all upon 
the discrepancies. It would appear that the geolo- 
gist endeavoured to commit himself no further than 
was absolutely necessary, while he silently passed 
by those topics on which a definite statement would 
be unavoidably offensive, and when he clearly saw 
that all attempts at explaining it away would be 
itopracticablei. 

And though views not unlike those before referred 
to and commented upon have been at least in some 
degree adopted by several eminent geologists, yet all 
tHh more judicious have carefully avoided direct and 
pointed affirmation of what they well know to be 
so much at variance with geological evidence as the 
occurrence of an universal chaos, followed by a 
simultaneous creation, at any recent period. And 
if the ambiguous language they are sometimes led 
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to me may be open to miBinterpretadon by saper* 
ficial or ill-informed readers, yet those eminent geo« 
legists seem to me to have acted most wisely who 
have left the difficulties to the good sense of their 
readers, aware that the candid and discerning will 
not misinterpret them, while there is but too numer- 
ous a class who will never be satisfied by any eluci- 
dation they can offer*. 

Relation of the (Question to Christianity. 

But chiefly I would observe, while there is doubtless 
much to be considered in the intrinsic nature of the 
contradiction, yet that which invests them with 
all their strength as objections is the veiy conunon 
adoption of certain peculiar opinions and views of 
religion, which nevertheless appear to me far fiom 
essential to Christianity. 

I would maintain that the question, when regarded 
in its real character, would assume a far simpler 
aspect than it too commonly does, and would occa- 
sion no serious embarrassment in the minds of any 
thinking disciples of the gospel, whose views are 
not mixed up with the very common prepossessions 
as to the meaning and application of the Old Testa- 
ment. Hence it is that men are startled at the 
announcement of the discrepancies we have been 
considering ; and from the prevalence of those opi- 
nions alone it is that the question assumes so pecu- 

* See Note B. 
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liar an importance, and the difficulties so fdmudable 
nn appearance. 

Now whether or not we can vindicate the prin- 
ciple of adaptation (before referred to») to the pecu- 
liar ideas and conditions of the parties addressed, it 
is at least clear that the representations in question 
weTBy in point of fact, as specially adapted to the 
apprehensions of the Israelites, as they are utterly 
unsuited to us at the present day. 

But distinctions of this kind are by no means 
generally understood among professing Christians. 
And the extensive prevalence of peculiar notions 
with regard to the meaning and application of the 
Old Testament, and especially of the Decalogue, is 
such as to excite a strong feeling of offence at 
whatever tends to throw discredit on their literal 
authority. 

To those whose views are such as to amalgamate 
together all the different parts of the Bible into one, 
and who do not recognize the distinctions between 
the different portions of the Divine revelations, a 
difficulty found in one part will assume the character 
of an objection to all other parts, and seriously 
endanger the stability of the whole. And to thosQ 
who have been led habitually to combine together 
the religion of the Old Testament with that of the 
New, whatever is found to preclude the literal accep- 
tation of passages in the Books of Moses, and in 
the law given to the Jews, will naturally assume the 
tone of a disparagement to their whole religion. 
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The contradiotions directly affecting the paitagei 
containing the account of the seven days, whether 
in Genesis or Exodus, doubtless oppose fktal objec- 
tions to the opinions of those who imagine the insti- 
tution of the Sabbath to apply to Christians. To 
those who recognise in Genesis the supposed pri- 
tneeval institution of that observance, the rejection 
of the historical character of the passage of course 
destroys the main argument on which their opinion 
is built. And to those who adopt the obligations of 
the Judaical Decalogue, the diflSiculties must appear 
especially formidable, and little less than subversive 
of religion*. 

On the other hand, patient attention to the mani- 
fest distinctions between the several different divine 
dispensations, whether to the Jews or the patriarchs, 
recorded in the collected volume of the Scriptures, 
will exhibit, in the characteristics of Christianity, a 
total independence of those passages (whether in 
Exodus or Genesis,) which are involved in physical 
contradictions. 

Let the candid inquirer then search the records 
of the New Testament for the simple doctrines of 
Jesus Christ and his apostles. And perceiving the 
distinct and independent nature of that doctrine, 
and assured of the immovable firmness of that rock 
of moral evidence on which its truth is built, he will 
be able to afford unhesitatingly to confess and avow, 
to its full extent, the existence of palpable contra- 

* See Note S. 
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diotions between the languag*e adopted in the Old 
Testament, and in the delivery of the Jewish law. 
and the existing evidences of the order of creation, 
without any impeaohment of the religion he pro- 
fesses. 

Systematic theologians, indeed, of several schools 
not acknowledging the spiritual simplicity of Chris- 
tianity, have too commonly distorted and disfigured 
its heavenly features by an incongruous admixture 
partly of human conceits, partly of the peculiarities 
of the Judaical, or even, perhaps, earlier dispen- 
sations. 

But a more simple and direct inquiry into the 
religion of the New Testament seems to me to lead 
with increasing clearness to the conviction that such 
views are but perversions of its real spirit. And 
from such perversion alone it is that Christianity 
can ^ver be exposed to danger, or its credit in the 
least affected by the circumstance that language at 
variance with what is now known for physical truth, 
was employed in the delivery of their law to the 
Jews, or in recounting to them the records of an 
earlier age, in passages on which nothing in the new 
and spiritual reli^on of the gospel is anywhere made 
to depend by its Divine founder or his apostles. 

When, therefore, we consider these contradictions, 
they appear but to add clearness to an enlightened 
view of Christianity ; and we may ask with increased 
confidence, what have we to do with these things ? 
In what way does the question concern the Chris- 
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tian iaith ? If God thought fit to manifest himself 
thus to the Jews, what is that to us ? To Christians 
we know he has manifested himself in bis Son, 
teaching an universal moral law, a worship in spirit 
and in truth. 

Conclusion. 

In this section we have considered the contradictions 
which exist between the dramatic representations 
and poetical imagery of the Bible, and the pheno^ 
mena disclosed to geological research at far greater 
length than the real simplicity of the case would 
call for, if men were disposed to view it in its real 
simplicity. But when such a mass of prepossession 
opposes the admission of rational views of the 
matter, we are necessitated to enter more at large 
on the principles involved, in order to clear away the 
erroneous notions which have encumbered the whole 
subject. 

We have been led into this discussion in direct 
relation to the main argument, which refers to the 
proper order and chain of evidence connecting the 
proofs of natural and revealed truth. We have 
traced the dependence of natural theology upon the 
conclusions of inductive science; and contended 
for the necessity of natural theology as the founda- 
tion of the evidences of revelation. Hence we 
have maintained the essential independence of phy- 
sical and revealed truth; and have also observed 
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how science, at the very threshold, forces upon us a 
remarkable warning against mistaking the purport 
of revelation ; thus inspiring those who are able to 
profit by it with due caution and enlightened discri- 
mination in the use and application of its varied 
contents. The question respecting a particular dis- 
crepancy, at first sight perhaps, seeming of no great 
importance, is found to involve a very important 
consideration of principles ; and to afford a sort of 
test for the due discernment of the distinct design 
and purport of the several portions of which the 
Scripture records are composed *. 

* See Note T. 
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GENERAL CONCLUSION. 



THSOUGHtUT the whole of the foregoing discussion, 
in illustrating the mutual relation and reaction 
between physical science, natural theology, and 
revealed religion, we have referred much to the 
various misapprehensions which prevail respecting 
such connexion among the several branches of the 
inquiry. We have referred especially to the fears 
entertained for the safety of religion, and the expe- 
dients resorted to for obviating the supposed danger; 
— expedients as futile as the alarms are groundless. 
We have commented on the hostility felt against 
science, and the dread of free inquiry ; the disparage- 
ment of natural theology, and of physical inquiry as 
its basis, which are dictated by the adherence to the 
narrowest and most unworthy views of the tenour of 
revelation. While the rejection of the physical 
evidences of creation on the one hand, and the 
attempts to accommodate the Hebrew Scriptures to 
them on the other, display an unhappy perplexity of 
ideas, whether as to the principles of interpretation, 
or to the character and objects of the different parts 
of the sacred writings. 

We have adverted to the causes which have led to 
the adoption of these views : if we look to the conse- 
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quetices of encouraging such a spirit, it is evident 
that its inevitable results will be anything but ser*- 
viceable to the true interests of Christianity. The 
followers of these systems may persuade themselves 
they are powerfully upholding religion, whilst, in 
reality, they are only thus exposing themselves and 
their cause to increased suspicion among its avowed 
enemies, and with many who are desirous to be iti^ 
friends. 

Such narrow views and flimsy speculations insisted 
on as necessary to the support of the Christian reli- 
gion, can only tend to throw discredit on its evi- 
dences, or be regarded as betraying a secret mis* 
giving as to their soundness, in the minds of its 
professed disciples. 

If such a spirit increase and gain ground among 
the friends of religion, and continue to be inculcated 
and urged by its advocates, it is manifest that in the 
temper of the present times, whether by one course 
or another, it must equally lead to the very object 
they are so anxious to strive against, the tvider and 
deeper extension of irreligion. 

Attempts to oppose rational inquiry and free dis« 
cussion have always been as vain and futile in them- 
selves, as pernicious to real Christianity. Whenever 
they have partially succeeded, it has only been, on the 
one hand, in producing general hypocrisy, ill conceal- 
ing irreligious licentiousness; or, on the other, in 
setting faith and philosophy in open hostility : and 
thus science, from being in its proper way, the 
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powerful auxiliary, has been converted into the 
enemy, of religion, only by the ill-judged zeal of its 
friends. By a perversion of Christianity they alienate 
from it those who would be its best and most 
enlightened supporters, and professedly setting them- 
selves in array against knowledge, they appear to 
make open confession that religion must be esta- 
blished on the basis of ignorance ; and, as &r as they 
can, force it into an unnatural alliance with darkness 
rather than light. 

Such inquiries as those we have here been endea^ 
vouring to elucidate, point to a widely extended 
connexion and dependence, subsisting between the 
truths of natural and revealed theology; between 
the manifestations of the Divinity in the natural and 
moral creation, in the order and design of the phy- 
sical world, and in those spiritual revelations of the 
most elevated kind which we find in Scripture; 
between the two books in which, (as Bacon* has 
observed,) Divine communications are alike vouch- 
safed to us, the volume of nature and the page of 
inspiration. The points of analogy between the two 
departments of inquiry are, indeed, peculiarly striking, 
and most worthy to be more diligently studied and 
practically applied than they seem to have been. 
The discussion of them would form the appropriate 
sequel to the foregoing essay ; and such a sequel I 
have immediately in contemplation. 

* De Au^mentU^ i. 
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For the present I will close with a very brief 
recapitulation. 

It has been our object to show that the order and 
dependence of fixed laws, and general principles, 
constitutes our notion of physical cause and effect. 
And it is from the arrangement and sjrmmetry of 
these principles, or causes, that we ascend to the 
great source of order and harmony : from the facts 
of phfsicci causation to the Infinite moral cause, 
ordaining and animating the entire system of them. 

Physical science is the necessary foundation of 
natural tlieology : certain of the truths it discloses 
are warnings against mistaking the purport of 
Scripture; and the right use of the caution thus 
inculcated, applies widely in the interpretation of 
revelation. Inductive philosophy is subservient both 
to natural and revealed religion. The investigation 
of God^s works is an essential introduction to the 
right reception of his word. 

The conclusions of natural. theology are limited in 
extent, but demonstrative in proof: they are most 
important in themselves ; and indispensable in the 
foundations of any evidence of revelation. Its 
truths elevate science into faith, while its deficiencies 
evince the necessity for further illumination: it 
tends to inculcate humility and to excite inquiry : 
and where it shows the path of reason to be closed, 
it points to the brighter opening of inspiration. 

T 
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Note A. p. 18. 



To the logical reader, the object of the whole discussion in 
this section may be explained in a word; induction (in its 
physical sense) is the process of collecting the evidence for 
the truth of the premises of the syllogism into which logic 
analyzes the reasoning. Our present question refers more 
especially to that which is at once the most difficult and 
important part, the evidence for the major, — See Arch- 
bishop Whately's Logic, pp. 207 *^^ 228. 

The mistake of some writers in supposing that in the 
enthymematic form, the suppressed premiss is the minor, 
seems to me not improbably traced to the view they appear 
to adopt, that the perfect case of induction would be that 
in which every individual was examined ; the less accurate 
when only a few. Yet as we have observed above, the last 
are the only cases in which any reasoning takes place. 

Logic being nothing else than the theory of concltcsive- 
ness, includes in its analysis the reasoning which takes place 
in induction as well as in all other cases. It is from a total 
misconception, therefore, that the dialectic and inductive 
are often represented as two rival methods on the one hand, 
or expected to be auxiliaries on the other. 

It may, perhaps, be necessary here to remark that the 
word ^^ analogy ,^^ which so frequently occurs in this discus- 
sion, is invariably used by me in the simple sense of- a 
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paraUeli$m or carreapandence between two sets of tfaings 
or events, which may have no rimUarity or resemblance 
whatever ; analogy is a similarity of relation merely, not 
of qualitiea Those readers to whom the distinotion may 
not be familiar, are referred for a full and luminous expo- 
sition of the whole case to the notes on Bishop CoPLKsroN^s 
Inquiry into the Doctrines of Necessity^ &a, p. 122 ; or 
to Archbishop Whatklt'^s LfigiOf p. 168. 

The reader will find an excellent brief summary of the 
nature of induction in the Introduction to Dk. Hampden^s 

Bampton lectures^ 1837» P« 29. 

Th^ view here taken of induction and physical analogy 
is admirably illustrated in the foUpwing masterly passage 
of Laplace:--* 

** L^induction* Tanalogi^, des hypothesea fond^ sur les 
fait et reolifi^ sans eesse par de nouirdles observations, nn 
tact beureux donntf par la nature et fortifi^ par des compa- 
raisons nombreuaes de «es indications avec Vexperience; tds 
sent les prindpaux moyens de parvenir i la v^rit^. 

** Si TcHU consid^ avec attention, la serie des objets de 
mSo^ nature ; on aper^oit entre eux et cbas leurs change- 
mens, dea rapports et des lois qui s^ manifestenl de plus en 
plus, iii mesure que la sMe se prokmge^ et qui, en s^^tendaat 
et se g^^alisant sans cesae^ conduisent eufiu au principe 
dont ils dependent Mais souvent ces lois et. ces rapports 
sont envelopp^ de tant de drconstances ^trang^res, qu'il 
faut une grand sagacity pour les d^meler, et pour remont^ 
jiceprincipe} cVst en cela que oonsiste le veritable genie 
des sdences. L^analyse et la philosophic naturelle ddvenft 
leurs plus importantes d^ouvertes, k ee moyen f^eond que 
Ton nomme induction. Newton lui a ^ redevable de son 
th^r^me du Imonie, et du prindpe de la gravitation uni- 
i^erselle. II est difficile d'^appr^er la probability de sea 
r^sultats# EUe se fonde sur ce que les rapports et les lois 
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les fdus nmpiesy sont tea plus oommuns ; c^est se qui se 
y^fie dans les fonnules de Panalyse, et ce que Ton retrouve 
dans les ph^nomenes naturels, dans la cristallisation, eC 
dans les ooml»naisons chimiques. Cette simplicity de lois, 
et de rapports ne paraitro p(Hnt ^tonnante, si Ton oonsid^re 
que tons les effets de la nature, ne sont que les r^sultats 
mathdmatiques d'un petit nombre de lois immuables.^ 

^ L'analogie est fond^ sur la probability que les choses 
semblables ont des causes du m£me genre, et produisent les 
mSmes effets. Plus la similitude est parfaite, plus grande 
est cette probability.^ — ^Laplace, Essai Philosophiqtie 
stir les ProbabilUSs, pp. 168—172. 

With regard to the importance of analogical considera^ 
tions, as the guides of inductive research (above spoken of), 
we fidiall, perhaps, be reminded (as has been often said,) 
that the most important philosophical discoveries have been 
made by chance. It was, however, the observation of 
D^Alembert, ^' Ces hazards ne sont que pour ceux qui 
jouent bien.^ And it seems to me a still more just view of 
the matter that the chances happen to all alike, though a 
few only know how to make use of them : viz., those who 
are thoroi^hly possessed with just views of natural ana- 
logies. 



Note B. p. 62. 

To expose the various and most preposterous perversions of 
geological evidence whidi have acquired popularity, would 
be an endless task. I will merely observe with respect to 
die authors of such misrepresentations, that, in common 
fairness, there is one requisition, the propriety of which 
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requires to be peculiarly impressed on them, Bamdy, to 
aoquaiot themselves^ in some moderate degree, with the 
general nature of the subject, before they adduce detached 
points of objection as fatal to the whole train of conclusions. 

To take, however, an instance of the kind of objection 
alluded to : one geologist dwells on the uncertainty attend- 
ing a positive distinction of particular formations from their 
mineral characters alone, and inrists on the attainment of 
certainty only from their characteristic fossil remains. 
Another remarks that, in some particular cases, consider- 
able ambiguity attaches to the determination of fossil 
remains, and that those really belonging to different forma- 
tions may, in some instances, be confounded together. 
Hence the objector contends that the argument ^^ halts on 
both its legs,^ and triumphs in his inference that there can 
be no certainty at all in the science! In other words, 
because either source of evidence alone may be defective, 
therefore both together cannot be satisfactory. Or again, 
because, in some instances, there may be confessed ambigui- 
ties in the interpretation, therefore in no case can there 
be any certainty. A passage is sometimes cited from 
Cuvier^s account of his researches on fossil bones, in which 
he, with all the caution of a truie philosopher, carefully 
insists on all the sources of fallacy by which his inquiries 
were liable to be affected ; and speaks, with becoming 
modesty, of his conclusions, as often being far removed 
from the evidence of demonstration. And this is then con- 
strued by the sceptic into a confession that the whole science 
has no solid foundation, and is little more than a system of 
gratuitous hypotheses ! 

It would be useless to dwell further on such speculations. 
I should not, perhaps, have noticed them at all, had they 
not recently received a certain stamp of respectability from 
their association with the name of U writer of old repute. 
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who has thought it necessary, at* the present day, to re- 
appear in a field so different from that of moral and religious 
discussion, iu which his former distinction might have given 
weight to his opinions: I allude to a pamphlet entitled, 
. Considerations on Modem Theories of Geology ^ &c., by 
T. GiSBouME, M.A., Prebendary of Durham. London, 
1837* This is surely not an age in which dignitaries of the 
Church should be found arraying themselves in hostility to 
science. 



Note C. p. 87. 

LoBD Brougham in his Discotirse on Nattiral Theology^in 
a note on Cause and Effect, after stating the nature, and 
upholding the soundness (as far as it goes,) of Hume'*s doc- 
trine of causation, yet contends that something more is 
necessary to a complete view of the subject. Besides the 
notion of invariable sequence, he maintains we have also a 
** belief that the one event occasions the. other ; that there 
is between the two a connexion beyond the mere relation of 
junction and sequence, and that the preceding event exerts 
an influence, a force, a power, over the other, and produces 
the other."— p. 228. 

And the grounds of this belief, he contends, are to be 
found in the proofs, 1st, of the invariable sequence; 2nd, 
of the condition that ^^ not only must the second event 
always have been found to follow the first, but the second 
must never have been observed without the first preceding 
it, or at least without some other preceding it, in which case 
the causation is predicated alike of both these preceding 
events.''— p. 229. 

Or, in fewer words, we must prove " that one event 
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alwsys follows tbe other, and that H ceases when the other 
ceases.^ But besides this, 3d, ^ Our minds form, whether 
we will or no, another idea, not morely that of constant con- 
nexion or succession, but of the one exerting a pow» otct 
the other by an inherent force ; and this is the idea of cau- 
sation. Whence do we deriTe it P I apprehend cmly from 
our consciousness. We feel that we haTe a will and a 
power," &c. 

He then traces the effects originating in our volition 
which we can produce on material objects around us, and 
contends that we hence form our notion of causation as 
above defined. That we do thus obtain an idea of causa- 
tion is, I conceive, perfectly unquestionable ; but it refers 
solely to one species : viz., that which by our voluntary 
agency produces effects on matter subject to us ; or what I 
have termed mortd causation. The author does not pursue 
tlds point any further, so as to show how or tohether at all 
the notion applies to physical causes and effects. This is 
what I have attempted to do above. We transfer the idea 
by a fair analogy to other cases of animal power, and to 
instances in which we trace the marks of intelligence ; but 
only by a vaguCf imaginary^ and delusive one, to the suc- 
cession of physical events, or their dependence <»ie on 
another. 

The author proceeds to discuss the idea of necessary 
connexion which {in the sense of i priori necessity,) is 
certainly excluded by this view of causes ; since ^* the 
whole is a question of faetf of contingent truth." But he 
maintains that ** our ideas of power and of causation are 
solid and well-founded, although they only refer to a power 
or a causation which may or may not exist." In this I 
entirely concur, especially when viewed in connexion with 
the distinctions here laid down. 
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Note D. p. 120. 

^ 

The achromatism of the eye is a subject which has occa- 
sioned much discussion, and that of a remarkable kind. 
The most eminent optical writers have been directly opposed 
in opinion as to the fojct. And those who have admitted 
the/ac^, have yet held it waaccountable^ and have sought 
indirect explanations of it as being, strictly speaking, 
impassible in theory. 

I have (as I believe for the first time,) shown that it is 
perfectly possible in theory^ whilst it may or may not be 
the fact in different individual cases. I mention this the 
more as the drift of my investigations have been strangely 
misconceived by some. They are given in one of the series 
of tracts printed by the Oxford Ashmolean Society: On 
the Achromatism of the Eye, Oxford, 1834. See also 
London and Edinburgh Journal of Science^ April 1835. 



Note E. p. 121. 



Ths e3(treme confusiou which has been introduced into dis- 
cussions of this nature, owing to the ambiguity of the term 
<^ cause,^ has been ably exposed by several writers. The 
same point has been dwelt upon by Mr. Irons, [On Finai 
Cause^j p. 53,] who has examined largely the various opi- 
nioods of ancient and modern writers on the subject, and has 
discussed the views of Hume and others with regard to the 
nature of causation. With so extensive a knowledge of 
philosophical authors, (to judge from his quotations,) it 
seems strange that he has omitted all reference to the 
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physical part of the subject, and has not been led to the 
distinction on which I haye so particularly dwelt between the 
physical and the moral senses of the term *' cause.*" He 
has, in fact, confined himself throughout to the idea of an 
operatiye agency, or what I have called ^ moral causation ;^^ 
and considers all idea of causation as including that of an 
efficient influence ; defining a cause to be *' that which of 
itself makes any thing begin to be,^ (pp. ^4, 'Jd, &c,) and 
which is, in fact, intelligence. 

Proceeding, then, on such an idea of causes, and omitting 
all reference to the great argument from physical causes, in 
the sense in which I have explained them, it is not sur- 
prising that this author should disparage to the uttermost 
the argument from final causes, of which he takes so un- 
happily contracted a view. He has, however, clearly dis- 
tinguished the boundary between our knowledge of the bare 
fact of fitness or adjustment in created beings and their 
properties, and the inference of design and intelligence. 
The former, he shows, was the strict sense in which alone 
the ancient philosophers spoke of ^^ final causes.^ Among 
other points, he particularly refers (p. 125,) to a circum- 
stance related by Mr. Campbell, the missionary ; that on 
showing a watch to some savages, they were by no means 
able to infer design ; this example has, in fact, been much 
dwelt upon, and regarded as decisive against the efficiency 
of Paley^s argument. But I would ask were the savages 
able to reason in any other case ? or to make inferences at 
all ? This must obviously be shown before the case can be 
of the slightest avail to the argument. Paley, I apprehend, 
never contemplated the reasoning as addressed to savages. 
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Note F. p. 178. 



The following passage supplies a good example of the 
extraordinary ideas which, in some instances, prevail with 
respect to the bearing of the study of physical, on final, 
causes. 

" But, it is rejoined, you explain every thing by your 
omnipotent gravitation,— what is the origin of that? I 
answer, this too we know full well. The daughter of the 
old blind Fate, — ^her servants, magnitude, number, and pro- 
portion, — her inheritance, a universe without a God, which 
requires no God. . . . When the great astronomer Lalande 
denied a Deity, could trace in the heavens no God, in the 
movement of the stars no finger of God, we are compelled 
to allow the logical consequence of his reasoning. That 
high order and adaptation. of end and means is only the pro- 
duct of the rigid mechanism of necessary physical laws ; 
there, above, is only a blind mindless destiny, the absolute 
ruler of its universe. But I appeal to the truth of the 
saying in St. John, — In the spirit only shall we worship Grod; 
and in what only our science is for mind, is its dignity and 
value to be found. He only can style the order of the 
universe an adaptation of means to end, who brings to its 
observation a belief in the reality of design. But the true 
interpretation of the order of design lies far more clearly 
apparent in the mind of man. The infinite Spirit does not 
bail itself under proportion and number ! The play with 
number is an easy play, its joy only the joy of the impri- 
soned spirit at the clank of its fetters.^— -Fkofessor F&ies^ 
Lectures on Astronomy^ quoted in the Edinburgh Review^ 
cxxvi., p. 450. 

The quotation U given in the course of an article, one 
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object of which is to prove that the highest mathematical 
or physical talent does not confer, nay, even impairs, th^ 
power of reasoning on other subjects ; of this the passage 
quoted certainly supplies a remarkably strong instance, 
(though not, I believe, contemplated in that light by the 
reviewer,) if the author be really entitled to the mathematical 
reputation which he is said to bear in Germany. 

This mass of confusion of ideas would be at once cleared 
away by a slight attention to those distinctions which I have 
endeavoured to indicate. 

It appears to me that the attempt to define the term 
" blind fate,'' or ** necessity,'' would at once decide all 
questicms of this sort. I can attach no meaning to it which 
is not at once contradictory to the notion of design. Blind 
fate could not produce adaptation to an end ; if it could it 
would no longer be blind fate but eternal providence. 

We may take for another example the remark of an 
extremdy well-intentioned writer :*- 

<< It is manifest that the mineral geolc^, oonddered as a 
science, can do as well without God (though on a question 
concerning the origin of the earth,) as Lucretius did."-^ 
Pbkn, Comparative JEeHmaie, ^c* 

If geology proceeded by any other course than that of the 
independent study of <^ minerals," it would neither be '< a 
science," nor could it afford the slightest proof of a Deity. 
It investigates ^^ a question concerning the origin of the 
earth," without making any asaumption of a Creator; and 
that investigation leads to the most decisive proof of a 
Creator, which would be no proof but an argument in a 
circle, if it had assiMned a Creator in the first instance. It 
is sufficient to add with regard to Lucretius, that to him 
those proofs were wholly unknown. 

I will cite one more passage in further illustration : — 

^^ It has ever been the refuge of scepticism to believe that 
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the laws of nature being fixed permanent and invariable^ 
this frame of things is eternal ; that the earth and all the 
apparatus of bodies in this and other systems were ever in 
the state they now are, and will ever continue the same. 
In this their scheme they think no God needfuL^^ — Da. 
WoonwABD, Nai. Hist of Earthj p. 9* 

I should merely state the matter thus:— -The existing 
permanence and uniformity of nature is no proof that the 
world had not a banning. The existence of order and 
adjustment is the proof of design and Divine Intelligence. 
The assumption of a Deity in natural philosophy would 
but render the evidence of natural theology a petitio prin- 
eipU. 



Note G. p. 185. 

Lord Brougham in more than one instance charges Paley 
with a distaste or incapacity for metaphyseal speculation ; 
imd in particular exemplifies the charge in the absence (as 
he contends,) of all distinct mention in Paley^s argument of 
the proofs of mind as the origin of the design and adapta- 
tion found in the material world. <^ He (Paley,) assumes 
the very position wluch alone sceptics dispute. In com- 
batting him they would assert that he begged the whole 
question ; for certainly they do not deny, at least in modem 
times, the fact of adaptation. As to the fundamental 
doctrine of causation not the least allusion is ever made to 
it in any of his writings, even in his Moral Philosoi^iy.^^-— 
{DisCf note, p. 79.) 

In reply to this. Dr. Turton (p. 122,) quotes a passage 
from Paley^s chapter on The Personality of the Deity, 
in which he distinctly contends that the evidences of design 
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prove a personal agent ; that they are the eWdenoes of mind, 
and that mind constitntes personality. He farther traces 
our conviction of this to similar effects produced by moral 
agents within our obsenration. 

Dr. Turton has in another place ably explained the 
plainnew of style and absence of profound metaphysical 
speculation which characterize Faley^s writings as originating 
in the manifest design he all along entertained, and so 
successfully pursued, of putting the whole argument in a 
perfectly popular form, so as to place it within the grasp of 
the most limited or least cultivated understanding. This 
consideration aj^pears to me to afford at once a perfectly 
satisfactory vindication of Faley, if he had not entered into 
the details of the question. But I cannot help thinking 
that in this (as in some other instances,) the Regius Pro- 
fessor has been somewhat too severe on the noble author. 
The fact certainly does appear to me, upon the most careful 
review of the passages adduced, to be much in favour of 
the justice of Lord Brougham^s complaint of the omission 
of an eacustf philosophical discussion of the point in ques- 
tion. That the omission was designed^ and wisely designed, 
in reference to Faley^s particular object, does not affect the 
question of its being an omission, when considered in a 
strictly metaphysical light. The precise point of the infer- 
ence of ^nind is rather asserted than proved, rather illustrated 
than rigidly analyxed. It is a subject worthy of more 
profound investigation than I have happened to find bestowed 
upon it. So far as the doctrine of causation is concerned 
I may venture to hope that the illustrations conveyed in 
these pages may not be useless towards supplying the 
deficiency. At any rate it is one of the most valuable points 
of Lord Brougham^s Discourse, that it urges attention to 
this particular question with so much force and originality. 
Lord Brougham, in his note on cause and effect, in the. 
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course of some remarks on necessary connexion, refers to the 
doctrine of a first cause ; contending that the idea of causa- 
tion which we derive from our volition (before referred to,) 
is essential to that doctrine. Had we not such an idea, 
that of ^^ power or causality could never have been obtained 
by us from any observation of the sequences of events. The 
idea of design or contrivance in like manner must have been 
wanting to us ; and hence I cannot understand how, but for 
the consciousness of power, we could ever have been led to 
the belief in the existence of a first cause.*" — (P. 231.) 

If we take the term causation in the sense to which I have 
above referred, of moral causation, the justness of these 
remarks will be fully admitted ; that distinction has not 
been introduced by the author. 

On the ^^ psychological argument,^ as well as on several 
other important questions connected with this subject, some 
acute observations will be found in a small tract, entitled. 
Remarks on Lord Broitghaniy ($*c., by T. Martin. Lon- 
don, 1835. 



Note H. p. 191. 

The anecdote of Boyle referred to in the text has been 
often repeated. I have not, however, been able to discover 
the precise authority for it ; but the sentiment will be found 
expressed in his Considerations on the Usefiilness of E(vpe* 
rimental Philosophy^ p. 18, ed. 1664. 

A similar opinion is advocated by Bacon, (De Aug.y 
lib. i.,) applying the passage in the Proverbs, ^^ The spirit 
of man is the candle of the Lord.*" (xx. 270 



U 
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Note K. p. 196. 



This prejudice against what is called the pride of science, 
as an iitpious intrusion on forbidden ground, is precisely 
that expressed by Pliny, when speaking of Hipparchus 
forming his catalogue of the stars ; he says, — ^^ Ausus 
rem etiam Deo improbam annumerare posteiis Stellas.^ 
I have commented upon the influence of such prejudices 
in my History of Science^ in the Cabinet Cffclop€Bdia^ 
p. 83. The reader is also referred for some admirable 
observations on the ^^ Pride of Reason,^ (powerfully illus- 
trated by comparison with the " Pride of Eye-sight,**) 
to the Rev. J. Blanco Whitens Observations on Heresy 
and Orthodowy^ p. 84. 

The celebrated controversy between Newton and Leibnitz 
was disgraced by the attempt of the latter to fix upon the 
doctrines of his great rival the charge of a tendency to 
materialism and atheism. The malicious character of such 
an attempt was equalled only by the absurdity which must 
manifestly attach to it in the eyes of any one who had read 
Newton^s writings. Groundless as such a charge was, yet it 
tended much to keep up the prejudices which for a long 
while prevailed against the reception of the Newtonian 
theory ; and received support from the readiness with which 
the generality of men cling to the authority of a distinguished 
name, especially if it sanction them in rejecting any new 
doctrines, which are always distasteful to the mass of man- 
kind simply because they are new and require thought, and 
perhaps the surrender of established ideas. To such sources 
we may perhaps trace the prevalence of still-lingering pre- 
judices against physical philosophy in general as having 
a tendency to cherish intellectual vanity, and a spirit hostile 
to the inculcation of religious truth. 
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Note L. p. 199. 



Views similar to those here stated have the sanction of some 
of the highest philosophical authorities. Thus Aristotle 
in his treatise, De Mundi^ cap. vi., represents it as 
unworthy of the Supreme Being, *^ avrovpyeiv 'n-avra(^'' 
supporting it by a comparison with the condition of a 
mcmarch and his subordinate functionaries, &c. The same 
idea is upheld also by Lord Bacon, De AttgmentiSy book 

... M 

lu. c. 4. 

Boyle observes, '^ As it more recommends the skill of an 
engineer to contrive an elaborate engine, so as that there 
need nothing to reach his ends in it, but the contrivance of 
parts void of understanding, than if it were necessary that 
ever and anon a discreet servant should be employed to 
concur notably to the operations of this or that part, or to 
hinder the engine from being out of order ; so it more sets 
off the wisdom of God in the fabric of the universe, that he 
can make so vast a machine perform all those many things 
which he designed it should, by the mere contrivance of 
brute matter, managed by certain laws of motion and upheld 
by his ordinary and general concourse, than if he employed 
from time to time an intelligent overseer to regulate and 
control the motion of the parts.^^ — Inquiry into the Vulgar 
Notion of Nature. 

Lord Kames, in his ^^ Essay on the Laws of Motion^ 
&c.,^ Edinb. Phya. and Lit. Essays^ vol. i., after quoting 
the above passage of Boyle, remarks : ^^ What may be the 
opinion of others I cannot say, but to me this argument is 
perfectly conclusive. Considering this universe as a great 
machine, the workmanship of an intelligent cause, I cannot 
avoid thinking it the more complete the less mending or 

U 2 
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interpositioa it requires. The perfection <^ every piece of 
workmanship, human and divine, consists in its answering 
the designed purpose without bestowing further labour 
upon it*** 

That an opposite feeling sliould prevail in a poet is not 
surprising, and we trace it in the Dunciad, canto iv. 1. 474. 
But it is singular that views so rational and satisfactory 
should have been objected to by a philosopher like Dugald 
Stewart, who condemns them in no measured terms as 
*< absurd ;^ and this upon the idea that it would be unworthy 
of the Deity to employ a machinery of second causes, because 
machinery among men is avowedly introduced to save labour 
and accomplish the purpose in view more easily and com- 
pletely, which of course cannot apply to the designs of 
Omnipotence. — Philosophy of Mind^ ii. 666. But the real 
question obviously refers to the machinery, not for the work 
it does, but for the skill displayed in its constntction and 
operation ; the proofs of which are unc|uestionably stronger, 
as it requires less manual interference. 

The following passage from one of the most eminent of 
Newtotfs followers is worthy of careful consideration : — 
<* As we cannot but conceive the universe as depending on 
the first cause and chief mover, whom it would be absurd, 
not to say impious, to exclude from acting in it ; so we have 
some hints of the manner in which he operates in nature, 
from the laws which we find established in it. Though he 
is the source of all efficacy, yet we find that place is left for 
second causes to act in subordination to him ; and mechanism 
has its share in carrying on the first scheme of nature. The 
establishing the equality of action and reaction, even in those 
powers which seem to surpass mechanism, and to be more 
immediately derived from him, seems to be an indication 
that those powers, while they derive their efficacy from him, 
are however in a certain degree circumscribed and regulated 
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in their operations by mechanical principles ; and that they 
are not to be considered eta mere immediate volitions of his^ 
(as they are often represented,) but rather as instruments 
made by him to perform the purposes for which he intended 
them. If, for example, the most noble phenomena in nature 
be produced by a rare elastic dsthereal medium^ as Sir I. 
Newton conjectured, the whole efficacy of this medium must 
be resolved into his power and will who is the Supreme Cause. 
This however does not hinder but that the same medium 
may be subject to the like laws as other elastic fluids in its 
actions and vibrations ; and that if its nature were better 
known to us we might make curious and useful discoveries 
concerning its effects from these laws. It is easy to see that 
this conjecture no way derogates from the government and 
influences of the Deity, while it leaves us at liberty to pursue 
our inquiries concerning the nature and operations of such 
a medium ; whereas they who hastily resolve these powers 
into immediate volitions of the Supreme Cause, without 
admitting any intermediate instruments, put an end to our 
inquiries at once, and deprive us of what is probably the 
most sublime part of philosophy, by representing it as 
imaginary and fictitious." — Maclaubin, Accoimt of New- 
tmis Disc.j conclusion. 

In this passage we cannot fail to recognise the expressions 
of a powerful mind, — ^fettered, indeed, by certain meta- 
physical notions, yet sufliciently free to gain a clear view 
of the real bearing and use of physical truth ; perhaps 
designedly cautious in the language and mode of illustration 
adopted.. 
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Note M. p. 225. 



In support of these and the like viewsy the writnigs of poets 
are frequently appealed to, and with good reason, as such 
ideas are properly congenial to the region of poetry ; — the 
error lies in mistaking them for philosophy. Thus a well- 
known and justly admired passage of Cowper, (TVmAt, 
book V. L 7^0,) is often dted in oonfirmatian of the opinion 
above adverted to. If thus applied, it involves the fallacy 
in reasoning here exposed. The writings of that amiable 
poet in general, are a favourite authority with a considerable 
party for their disparagement both of natural theology and 
of physical science ; a subject on which it must be manifest, 
the expressions of a poet, and especially one of Cowper^s 
tone of mind and general acquirements, cannot be regarded 
as of any weight. 

In the productions of another school, whose views border 
closely on the poetical, and would be unexceptionable if 
honestly proposed as such, we find similar sentiments upheld. 
One specimen is referred to in p. 227* In the same 
publication we are warned that ** they who interpret not 
what men call nature by the Bible, will bring down the 
Bible to the standard of nature;** and that "they who 
resolve every thing into secondary or physical causes, and 
will not see Him who is the cause of all causes, and worketh 
by all those things whose operation meets our senses, will 
lose all sense for discerning His hand when Scripture plainly 
declares it.'*' — Dr. Picsey's Sermon^ p. 2. If they did not 
resolve everything into secondary causes, they could not 
arrive at any evidence of the first ; nor again find the proofs 
of the truth of Scripture. 

I have referred to the principle on which this school 
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grounds its pretensions^ and the sentence of the church, to 
which it makes its appeal, yet does not invest it with a 
Divine authority ; while, with strange inconsistency or 
short-sightedness, it still professes to ascribe a Divine 
character to Scripture. In another publication,* I have 
exposed these inconsistencies;, and shown that the whole 
system is a mere petitio principii. To this school I appre-i 
bend, Mr, Irons belongs. Hence we may trace the motive 
which urges him so zealously to cry down natural theology^ 
the use of physical science, and human reason. 



Note N. p. 230. 



I WILL cite one instance illustrative of the confusion of 
scientific and religious grounds of belief above referred to :— 
Professor Gaede, of Liege, observes, that "in order 
rightly to understand the voice of God in nature, we ought 
to enter her temple with the Bible in our hands.*" This 
sentiment is quoted with much approbation, and indeed 
adopted as the foundation of his argument, by Mr. Kirby, 
in the Introduction to his Bridgewater Treatise, To my 
apprehension I must confess it is quite unintelligible. The 
testimony of nature to the Divine existence and perfections 
mitst he first received independently of the Bible, if we 
would have any rational ground for believing the Bible. 
To invite us to the study of natural theology with the Bible 
in our hands, is exactly like recommending the student to 
enter upon Euclid with Newton's Principia in his hand, or 



* Remarks on a Letter to Lwd Melhov/me reiative to JDr. Hampden, ^e, 
Oxford, 1836. 
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to commence the rtudy of tbe Greek alphabet with Homer 

as a. guide. 

Thia Btraoge confuaon of ideas pervadea the wbt4e of tba 
author'! ai^ument in bis elaborate iBtroductiwi ; notwith- 
■tandiag lome few excdlent remarks on the ligbt use of 
Scnpture as not destgned to teach philosophy, (p. xix. and 
xlv.) he falls into the most extraordinary inconsistency with 
his own iwindples conveyed in those very remarks, in his 
theories of the deluge, the central abyss, &c. &c. 



Note O. p. 236. 

The following incident, involving the opinions of two 

eminent scIudarB is given by the learned author of the 

Parriana .— " I had once the pleasure of driving the doctor 

(Parr,) a few miles into the country to visit a former pujnl. 

When we returned together it was a bright stailigbt night, 

and the beauty of the scene over our heads led me to ask 

him, with reference to the Mosaic record, how long, in his 

opinion, those orbs had rolled and glittered. He made some 

remarks on the term (created,) employed by the sacred 

penman, distinguishing between creation, strictly understood, 

and formation, or putting the then chaos into its present 

n admire the distinction which throws 

an indefinite period, and thrusts the 

ims his proper place; and if Moses 

and the same mode of critJciBm be 

of Scripture, I fear we shall have no 

t a material world at least." 

B to what date this anecdote belongs, 

to a period before the evidence of 

■ as it has since become. But under 
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any circufBStunoes the apprehensbn h^e entertained of 
^* thrusting the Creator from his proper place,*" by such 
conclusions as His vimUe works afford, an(i.the expression of 
a dread of losing proems of the creation from the adoption of 
certain modes of interpreting Scripture, betray the want 
of clear views of the eridence whether of natural or revealed 
religion* 



Note P» p, 261. 



As by far the clearest, shortest, and most explicit statement 
of the most recent Biblico-geological views referred to, which 
I have seen, I will mention an article in the Magazine of 
Popular Science, No. 12, January, 1837, bearing the 
signature of J. P. S., which I believe are the initials of an 
eminent and learned dissenting divine. I refer particularly 
to this paper, as conceiving it may possess considerable 
weight with many persons; while the tone and spirit in 
which it is written is such as will secure it an impartial 
perusal from all parties. 

The question respecting the description of the creation is 
brought into the shortest compass by looking at the precise 
statement which the author gives of his own views; he 
conceives,— 

1st. That **the beginning'' means an indefinitely long 
period during which the successive formations recognised by 
geology may have taken place. 

2dly. " That at a recent epoch our planet was brought 
into a state of disorganization, detritus, or ruin, (perhaps 
we have no perfectly appropriate terra,) from a former 
condition." 
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3dlj. That out of this condition the existbg cceatioo 
took place, literallj, as described, in six natural dajs. 

The author has also expressed his positive conviction that 
an J real contradiction of the Soipture account by geological 
phenomena must at once inieolee the refeeiion of the truth 
of the whole Bible. But he contends that the above inter- 
pretation removes all discrepancy, and thus secures us from 
the consequences otherwise fatal to religion. 

He does not appear to be aware that the second of the 
positions above assumed is precisely that which is absolutely 
contradicted by all geological evidence. 



Great weight has been attributed to certain critical 
remarks by Dr. Fusey, Regius Professor of Hebrew, 
(inserted as a note in Dr. Buckland'^s Bridgewater Treatise^ 
vol. i. p. 24,) on the interpretation of those expressions in 
the 1st chapter of Genesis, which bear most upon the 
Biblico-geological views. 

While I most readily acknowledge the critical value of 
remarks coming from so eminent an authority in Hebrew 
literature, I cannot perceive that anything substantial is 
gained by them in support of the geological version of the 
passage ; or, in other words, the hypothesis that Moses was 
inspired to teach geology either to the Israelites or to us. 

It appears, in the first place, from Dr. Pusey^s statements, 
that the original word rendered '* created,'' does not neces- 
sarily imply the idea of an actual calling into existence out 
of nothing. This, indeed, does away with the commonly 
received Scripture proof of that prevalent opinion, but bears 
very little upon any geological difficulty. 

In the next place, the separation of the two first verses, as 
a distinct account of a primaeval formation, is considered by 
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Dr. Puaey to be justified on critical grounds, and a new 
history of the existing creation considered to begin with the 
third versa 

This (as I have already obserred,) appears to me still to 
leave the main contradiction untouched; however, the 
learned author considers this question of punctuation to be 
important, and confirms it by an appeal to the opinions of 
old writers, and to the mode of division adopted in some 
early translation of the Bible ; he adds,---*^^ This then is just 
the sort of confirmation which one wished for, because, though 
one would shrink from the impiety of bending the language of 
God^s Book to any other than its obvious meaning, we can- 
not help fearing lest we might be unconsciously influenced 
by the floating opinions of our own day, and therefore turn 
the more anxiously to those who explained Holy Scripture 
before those theories existed. You must allow me to add, 
that I would not define further. We know nothing of 
creation, nothing of ultimate causes, nothing of space, 
except what is bounded by actual existing bodies ; nothing 
of time, but what is limited by the revolution of those bodies. 
I should be sorry to dogmatize upon that of which it 
requires very little reflection or reverence to confess that we 
are necessarily ignorant. * Hardly do we guess aright of 
things that are upon earth, and with labour do we find the 
things that are before us ; but the things that are in Heaven 
who hath searched out T"^ — Wisd. ix. 16. 

I must observe that, in the expressions here quoted, there 
is a certain ambiguity which seems to leave them with a 
meaning somewhat dependent on the reader's own turn of 
thought. If the " floating opinions" and the " theories" of 
the day mean those of the Bible-geology school, I most cor- 
dially agree with the learned author in his dislike of them ; 
but I cannot see how a coincidence with the views of ancient 
commentators can possess any weight in relation to a sub- 
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ject which they could not have had in view, since it was one 
of which they were altogether necessarily ignorant. Nor 
again am I able distinctly to understand in what manner the 
latter dause of the paragraph bears upon the question. I 
entirely agree with the author in his remarks on our ideas of 
ultimate causes, space, and time ; but I know not to what 
dogmaHsnng he alludes on these points, in any geological 
speculations. Even the Bible-geologists in their theory of 
the *' days^ understood as ages, surely do not dogmatize on 
any notions of time or space. Still less do rational geolo- 
gists refer to any metaphysical distinctions of the kind. 
They merely affirm the succession in order of time, of 
deposits which are arranged one on another; and of the 
respective races of animals entombed in them. The quota^. 
tion adduced at the end seems to me to refer rather to theo- 
logical than to physical subjects, and to put a check on 
inquiries directed not to the structure of the earth, but to 
the mysteries of heaven. 



Note Q. p. 254. 



Amokg the numerous publications on the question of the 
. history of the creation, I have seen one of a nature in some 
respects so different from most of the other speculations on 
the subject, as to demand a brief notice here. It is entitled 
Remarks on Dr. BucklancTs View of the Mosaic Crea- 
tion, &c., by Eretzsepher. London, 1837- The authot 
(unlike most of his contemporaries,) is evidently qualified 
for his undertaking by some knowledge of the subject ; or 
at least refers to the conclusions of distinguished geologists 
with a fair appreciation of the weight to be attached to 
them, and without the smallest disposition to cavil at them 
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oa religious grounds* He has, in fact, in the first instance, 
taken the very same general tenour of observation as that 
of the present discussion; referring, in particular, to the 
strong and unanswerable argument of the absence of all 
indications which must have been left of any universal 
chaos in a compatatively recent period, followed by a simul- 
taneous creation. He has adduced the unquestionable facts 
of the co-existence of recent with extinct species in the later 
tertiary formations ; and has put in the most pointed man- 
ner, the irresistible conclusion that the supposed ^< last great 
change, neither preceded nor was coeval with the formation 
of the newer pliocene ; nor could it possibly have succeeded 
that formation.*" (p. 15.) He avowedly passes by the 
question ^^ how any universal ingurgitation of the land could 
be brought to pass,*" and hints at the utter impossibilities 
which are involved in any hypothesis of this kipd. 

In supporting these plain inferences from facts, he has 
given the valuable testimony of a professed and strenuous 
advocate of religion to the necessity of honestly rejecting 
all those temporizing expedients and unworthy suppressions 
or disguisings of the truth, which have been so commonly 
practised. 

In attempting to supply the deficiencies, as he thus con- 
siders them, of the theory of a recent universal change cor- 
responding to the Mosaic creation, he is not equally happy^ 
nor very consistent with the spirit of his previous remarks. 
He adopts, in general, the notion of the " days "^ meaning 
indefinite periods ; but in the particular details seems to me 
not more felicitous nor satisfactory than any of his prede- 
cessors, in the vain and revolting attempt to lower and 
destroy the majestic imagery of the sublimest composition 
in the world ; and by the introduction of a literalizing 
interpretation, to torture the whole representation into a 
sense which it never could have been intended to bear. 
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Note R. p. 264. 



Ok the question of geology and Scripture, the reader will 
find flome interesting remarks in an article on the <' Recent 
Progress of Geology,'^ &c., by Dr. T. Thomson, inserted in 
Dr. R. Thomson's British Annual far 1838. 

Observations on such a subject, coming from a writer so 
pre-eminently distinguished in chemistry and the kindred 
sdences, will be duly valued. And of the general excel- 
lence of their scope and tenour, I willingly express my con- 
victioD. Did they come from a less eminent authority, I 
would not stop to notice what strikes me as defective in some 
parts of the reasoning. But in the present instance, my 
desire to see such a subject treated solely on the unassailable 
grounds of truth, must be my excuse for alluding to one or 
two points which seem to me open to objection. 

At the commencement of the concluding portion of his 
article (p. 259,) the author says :— 

** It has been affirmed by some wrong-headed or fanatical 
individuals, that the facts disclosed by geology are incon- 
sistent with the Mosaic account of the creation ; and on 
that account attempts have been made to discourage the 
cultivation of geology,'' &c. 

Here I must confess either I do not apprehend the mean- 
ing, or else the author must be including himself under his 
own censure, since the views he has just before been broach- 
ing evince most indisputably those very contradictions 
which he here describes as affirmed by '^ some wrong-headed 
or fanatical individuals." 

However, he next makes some excellent observations on 
the objects of revelation as totally distinct from those of 
science ; in which I most fully concur. But in a subsequent 
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paragraph) be affirms '^ the cosmogony of Moses is nothing 
more than this, * In the beginning God created the heavens 
and the earth,^ a proposition which no man of science can 
refuse to admit,^ &c. 

Now, doubtless if *^ the cosmogony of Moses^ were really 
^* nothing more than this,^ there would exist no difficulty, 
no question on the subject. The difficulty arises entirely 
from the circumstance that *^ the cosmogony of Moses^ is 
something more than this, viz., the literal description of the 
six days^ work. And moreover, that this is not merely 
<^ the cosmogony of Moses,^ but is recorded as the Divine 
declaration from Mount Sinai. 

The remainder of the author^s observations consist in 
acutely turning the fact of successive creations of species 
into an argument in favour of Christianity ; since revela- 
tion rests on the admission of special intervention, and these, 
he argues, are cases of special intervention. On this point 
I can only refer to the considerations adverted to in the 
third section. We do not yet know what secondary means 
may have been employed to bring about those successive 
creations of species, or modifications of the forms of orgar- 
nized life. The author also employs, for the same purpose, 
the doctrine of equivocal generation. The recent researches 
of Ehrenberg* have, at least, thrown great doubt on that 
doctrine. 



Note S. p. 266. 

I HAVE before referred to one writer as a specimen of that 
school who consider the cause of religion as unable to stand 

* See his memoir in Poggendorf^s Annal. XXIV., and translated in 
Taylor's Foreign Scientific Memoirs, Part IV., p. 556. 
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inyesdgaCioD ; and regard science in general, and geology in 
particular^ as subversive of region ;' viz., Mr. Cote, in a tract 
addressed as a letter to Professo^ Sedgwick, but in which 
he devotes two pages to myself and my fearful hetercxloxies. 
Of all the writers of this school with whose works I have 
happened to meet, this author appears by far the most 
rational and consistent. He follows out his principles to 
their logical extent ; insisting rigidly on the very letter of 
every part of Scripture as applying universally, he contends 
not only for the historical nature of the description of the 
creation, but for the obligation of the Sabbath, and for 
absolute predestination. The very title, implying that geo- 
logy, if true, is destructive to the whole truth of revela- 
tion, is a startling assertion. And the whole volume is full 
of such doctrines ; that to maintain geology is, in fact, infi- 
delity. That scientific and inspired truth are essentiaUy 
hostile to each other ; and so incompatible, that one or the 
other must be rejected, &c., concessions which can but give 
a palpable triumph to scepticism. 



Note T. p. 269. 

In the able article in the Edinburgh Review y (No. cxxxi.) 
on Dr. BucklandV Bridgewater Treatise^ some remarks are 
made on the geological discrepancies with Scripture, and the 
prevailing views respecting them, which appear to me to 
suggest matter for more consideration than the reviewer 
seems disposed to ji^estow on the sqbject, — to those who 
desire to see it treated on the basis of truth. 

The, article throuigl^QUt es^hibits the most luminous and 
philosophical^ vjewg ,of the scientific part of the inquiry ; 
the writer, however, seems anxiously to avoid any precise 
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discussion of the theological di6Sculties; and, in fact, skilfully 
eludes all such questions by appealing in forcible terms to 
the existing satisfaction of public opinion in Scotland on 
these points, as resting on interpretations now universally 
received ; and then, going off into an eloquent view of the 
general scope and design of revelation as distinct fiom 
scientific objects, he there leaves the matter. Yet in the 
representation thus made, slight and general as it is, there 
seems to me much of interest and demanding notice in con- 
nexion with the object of the present work. 

After a luminous historical sketch of the progress of 
geological views, the controversies which prevailed, the 
hostility once excited among the Scottish clergy against the 
new science, and the gradual cessation of that opposition, 
the present situation of affairs is thus described (p. 14) :-^ 
^^ After having for half a century < stumbled on the dark 
mountains,^ the Church is now feeding her flock on the 
green pastures of the Huttonian geology. She recognises 
as an impregnable truth the great principle for which 
Hutton and Playfair were proscribed, and has commanded 
the sacred scholar to accommodate his philology to the 
Huttonian interpretation of the language of Moses."" Now, 
not to dwell upon the somewhat singular kind of spiritual 
pasture here assigned to the Christian flock, I confess I 
neither understand how the Church succeeds in enforcing 
this command on the sacred scholar; nor what sort of 
^^ philology,^ can effect the accommodation required. I[have 
before adverted to the various philological attempts, which 
are all manifest failures, not only in principle but even in 
their critical details. I have also pointed out the actual 
force of the contradictions ; and at the same time, as appears 
to me, the entire independence of Christianity with respect 
to them. To apply such considerations, it would seem, must 
involve peculiar difiiculty in the case of a church whose 

X 
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« 

foimularies (I betiere^) are grounded upon « vwy expregt 
adopdon of the obtigatiom cf the Old Testament diqpeti^ 
BatMn, and especially of the Sabbath, in aooordanoe with 
the dogtnas of the Westnrinstor AssemUy. NotwithBtand*- 
ing, by flome means, it seems, so completely has this accom- 
modation been brought about, to the satisfaction at kftst of 
all inquirers in Scotland, that the reviewer says of Dr. 
Buckland^s chapter on the subject,->^*< To us in Scotland it 
seemed a work of supererogation :'" the question had been 
*' discussed to exhaustion during the Scottish controversy 
between the rival theories. Even the pious Professor of 
Divinity in our university had adopted the explanation 
given by the Huttonians, and the public mind was equally 
lranquilliaed*^'-^p. 15. 

The precise nature of the explanation given by the 
Huttonians^ and adopted by the Professor of Divinity, do^ 
not appear. However, that the public mind should hsve 
been tranquillized on the subject is not surprising. The 
great mass of nominal believers doubtlass looked on the 
disclosures of geology with consternation and horror as long 
as they were told that its doctrines were subversive of religion 
by those who ought to know. The Professor of Divinity 
had but to adopt the *^ Huttonian explanation,^ and the 
Church to enjoin on its ministers the use of a corresponding 
<^ philology,'^ and the public thus enlightened, immediately 
ceased from their outcries, either against geology, or in 
support of the truth of religion, and relapsed into their 
ordinary utter indifference to botL 

The reviewer, however, continues in a subsequent pas- 
sage : — *** The question, indeed, lies within a narrow com- 
pass. The truths of religion and science can never be at 
variance. A geological truth must command our assent as 
powerfully as that of the existence of our own minds, or of 
the Deity himself; and any revelation which stands opposed 



Wsudb trttth» Bfttitst beifalse. The geologist hus^ tliet«fore« 
notbing to do with ravesdcd religiaa in his scientific inquiries. 
It is the office of. the divine to interpret the Sacred Canon ; 
and if he does this with the discmuRation and learning it 
demands, he will never find it at variance with the deductions 
of science. If Scripture, on the contrary, be studied hy 
instalments, and viewed from insulated points, and interpreted 
literally in its detached passages, we shall find it at variant 
with itself, and shall reproduce all the heresies which have 
disgraced the history of the Christian Church. But if we 
look at the sacred scheme as a whcde, and generalise its 
individual propositions, we shall find in it a unity of doo 
trine," &c. 

In the general excellence of these remarks I folly acquiesce. 
The i^servation in the first sentence is undeniable ;^*-^truth 
cannot be contrary to itself ; I would merely notice that this 
seems a singular reason why the geologist should '^ theref&tt 
have nothing to do with revealed truth '^ in his researches. 
That he ha% not is very true ; not for this reaaon^ but on 
account of the essential independence of scientific inquiry 
into the works of God, as I have before explained. 

But further, it is worthy of notice with how much skill 
the precise point of the contradiction is eluded under the 
eloquent and undeniable generalities by which the respon- 
sibility is shifted on to the shoulders of the divine. His 
business it is to interpret Scripture ; which, when rightly 
understood, will never be found at variance with geology : 
— And why ? Becatise when comprehensively studied it 
furnishes a unity of doctrine, a spiritual law, &c., all 
which great objects of revdation the writer proceeds to dilate 
upon in the powerful language of just enoomium through 
the remainder of the paragraph* 

In a general sense nothing can be more just than the 
remarks here made on the principles of Scripture interpre- 

X 2 
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tatioD ; yet this appears to me not a little at variance with 
the literal philology before reoommendecL 

In a noore particular sense, however, I cannot but r^;ard 
the indiscriminate adoption of this ** generalizing ^ system, 
by which all the different parts of the Sacred Records are 
amalgamated into one, and the distinction of their separate 
applications lost sight of, as the very source of the difficulty 
and objection felt on the ground of the geological discre- 
pancieSi 

There is no doubt a plausibility in the vague assertioa 
that geological conclusions cannot really come into collisan 
with rdigious truths : — but the facts show that in the present 
instance there is such a collision ; — since the literal history 
of the creation involves the primeval institution of the 
Sabbath ; a collision which no philology can prevent, no 
generalities disguise ; — but it can become an objection only 
from the prevalence of that system which mixes up Cfaris- 
ttasity with older dispensations. 
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SUPPLEMENTARY NOTE, 

ON THE GEOLOGICAL EVIDENCE OF FORMER CONDITIONS 
OF ORGANIZED LIFE, AND ITS UNBROKEN 

SUCCESSION.^ 



In corroboration of my remarks on the unbroken series of 
changes by which the existing order of things, on the globe 
has been introduced, I have peculiar satisfaction in being 
permitted to present my readers with the following extract 
from a letter with which I have been favoured by PEorBSsox 
Phillips, of King^s College, London :— 

*^ The or^in of organic life upon the globe, it may, 
perhaps, be impossible for geologists to fix, either with 
reference to the successive times disclosed by the examination 
of the earth'*s crust, or the geographical position ; but it is 
certain that in descending the series of strata, i. e., in 
ascending the stream of time, we arrive at epochs continually 
less and less fertile of animal life, and finally reach a ter- 
minus of this life, as judged of by the organic remains in 
the rocks, before attaining the limit of geological time, 
estimated in terms of the thickness and nature of stratified 
deposits. This is the true geological definition of the origin 
of organic life on the globe. 

<^ If it should be asked, as is natural, were there any 
previous systems of life on the globe ? I reply, this is a 
matter to be considered on the evidence collected by geolo- 
gists as to the physical conditions under which the earlier 
strata of the globe were deposited in the primaeval ocean. 
Perhaps the balance of evidence, including of course that 
derived from general physical considerations, is in favour of 
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the hypothesis tlfat the globe was in a state utifavouratble to 
the development of organic life by reason of the greater 
influence then exercised by its proper heat upon the pheno- 
mena at the surface, than after a considerable thickness of 
non-conducting materials (the earlier strata,) had become 
effectual in retarding the flow of heat from within. At all 
events, f(yr us, reasoning from facts observed, the origin of 
our system of organic life is to be placed in the midst of 
the period of primary strata. 

^< Th^ earliest forms of life known to geology ate pot, as 
might perhaps be expected, plants, but animals ; they ^re 
not of the lowest grade of organization merely ; zoophy t«^ 
far advanced in structure, (lamelliferous corals) ; braohio^ 
podous bivalves, of three genera^ were found by mysdf on 
Snowdon, but no distinct traces of plants. The numb^ 
of pipecies of this early fauna is extremely sn^^, but there 
19 about them no mark of inferiority,<-^no extraordinary 
simplicity. 

" From this origin of organic life there is no break in th^ 
vast chain of organic development till we reach the existing 
order of things : no one geological period, long or short, 
no Qpe series of stratified rocksji is everywhere devcdd of 
traces of life; the world once inhabited has apparently never 
for any ascertainable period, been totsily despoiled of its 
living wonders; but there have been many changes in the 
individual forms, great alteration^ in tl^e generic a^seniT 
blages, entire revolutions in the relative nuniber and dever 
lopment of the several dasses. Thus the sy^tenis of life 
have been varied from time to time to suit the alter^ 
condition of the planet, but never extinguished ; the earth 
once freed frotn its early inadequacy to support life accor4- 
ing to tb^ appointed laws of life, has rfnce been prolific of 
vegetable and animal existence. 

" The proportionate number of organic forms has gone on 
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even gpradually (see my Guide to Geology i) augmenting from 
the dozen species of the Snowdon slates, through the twelve 
hundred and more species of the oolite, the four thousand 
forms of the tertiary eras, to the multitudes of existing 
things. The change of organic structure is also, in some 
degree, proportioned to the time elapsed; tried by the 
cephalopodousmollusca, we see perish first the orthoceratites, 
then the Bdemnites and Ammonites, while nautilus and 
sepia exist to represent this class in existing nature. The 
development of the different classes of animals is usually 
thought to exhibit a similar relation, as if nature had been 
continually improved from the moment of the origin of life ; 
but this opinion is, if taken generally, one of the least certain 
of all the general notions now current, because of a radical 
defect in the reasoning. This defect consists in assuming 
into one induction the terrestrial and marine races of animals. 
Now, as the higher forms of life are terrestrial^ and the 
remains of terrestrial things are only by accident mixed 
with the spoils of the sea, it is no wonder that mammalia 
and birds are rarely suspected even to occur among the 
buried spoils of the ocean. However, the Didelphis of 
Stopesfield is enough to cast a doubt on this notion, which 
should be more critically examined by a logical process. It 
should be inquired what is the order of development among 
the marine races on one hand, and the terrestrial groups on 
the other. The latter are too few, in a fossfl state, to justify 
any decision; the former supply certain evidence. The 
order of development is, zoophyta and brachiopodous con- 
ebifera; the same groups, with the addition of plagimyonous 
eonchifera, gasteropoda, cephalopoda, fishes ; the same, with 
the addition of reptiles ; the same, with one solitary didel- 
phis ; the same, without didelphis or any other quadruped ; 
the same, with marine and terrestrial quadrupeds ; existing 
creation, 
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<* Is die present creation of life a «ontiaual»inii of tiie 
previous ones,— « term of the same long aeries of romnMs 
Pleated being?— -I answer. Yes 1 But not as the offspring 
is a continuation of its parent The present croGodiles are 
not thus derived from the Teleoaaurus of Caen, by indefinite 
change through time and circumstance, as St. Hilaire'^s and 
Lamarck^s, (and Goethe^s ?) specuktions might lead to 
suppose ; but the existing forms of life resemble those of 
times gone by, because the general aspect of the physical 
conditions of the world has always been, since the origia o£ 
life on the globe, decidedly analogous, and they diffl^ frooi 
them because the co-relation of life and physical conditions 
is strict and necessary, so that all the variations of these 
conditions are represented in the phases of organic structure, 
while all their general agreements are also represented by 
the conformity of the great principles of structure in the 
beings of every geological age, and the often repeated 
analogies and parallelisms of series of forms, between diffe- 
rent geological periods, which we now hail as a law of 
nature, when comparing America or Australia with Africa, 
Asia, or Europe. 

** We are not, then, in a different system of nature, pro- 
perly so called, from those which have been created and have 
been suffered to pass away before the birth of man ! but in a 
forward part of the san^ system, whose I4W of progression 
is fixed, though from time to time the signification of the 
terms varies. The full and complete system of organic 
life now on the globe includes all the effects of land and sea, 
warmth and cold, divided regions, and all the other things 
which are the diversifying causes of nature ; and it is no 
wonder if before this land was raised from the deep, and the 
present distinction of natural regions was produced, there 
was not the same extreme variety of natural productions. 
Till that variety was occasioned on the globe it was not the 
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fitting plaoe fcB intelleotaal maa that now itis ; ft>r^i^urely 
wnoDg the other uses and correlations of ike visible creation 
this is one; by its inexhaustible diversity and evev-gnywing 
newness to interest with a perpetual charm the growing 
mind of a rational being, and lead him by a flowery path to 
the full cultivation of the divine thing within him, which 
raises him above all that his senses make known, and thus 
to fit him for the highest contemplation of which he is 
capable, viz., the relation which he bears to the unseen 
Author of all this visible material world. 

^* Thus, to the mind of a geologist nature is one glorious 
book ; one system of appointed and associated law, inde- 
pendent of time and exempt from change, but operating 
under conditions whidi vary with time and place; the past 
has prepared the present, the present explains the past and 
points to the future."" 
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